
Development mobile application 

 

 

 



Development mobile application 

UDC 004.4 (075)  

LBC 32.973.202я73. 

 
The educational and methodical manual “Development mobile application” - Nur-Sultan, 2020.-
112 p. 

ISBN  

Educational-methodical complex Development mobile application. The work is the result of authors’ long 

experience in pedagogical activities aimed at training school teachers, university teachers and instructors 

on the subject. This manual is intended for specialties Computer Science and Smart City.  

Educational-methodical complex Development mobile application will be helpful for teachers of primary, 

secondary, higher and additional education, students and anyone interested in mobile programming. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Development mobile application 

Content 

Introduction to mobile app development .................................................................. 5 

Android platform Device ........................................................................................ 10 

Overview of programming environments ............................................................... 13 

Emulators................................................................................................................. 15 

Types of applications and their structure ................................................................ 17 

Basics of developing mobile app interfaces ............................................................ 28 

Controls and navigation design ............................................................................... 31 

Basics of multi-window application development .................................................. 36 

Harnessing the power of smartphone apps ............................................................. 39 

Working with multimedia ....................................................................................... 41 

Using libraries ......................................................................................................... 44 

Working with databases .......................................................................................... 48 

Creating animations ................................................................................................. 51 

Basic principles of game application development for smartphones ..................... 54 

Overview of the features of Intel XDK ................................................................... 55 

 

Laboratory 1. Installing and configuring the ADT Bundle programming 

environment ............................................................................................................. 57 

Laboratory 2. Practice of developing the simplest Android apps ........................... 67 

The purpose of the laboratory work ........................................................................ 67 

Laboratory 3. The use of mobile phone applications for your smartphone ............ 75 

Laboratory 4. Managing audio playback ................................................................ 81 

Laboratory 5. Creating a multi-screen app .............................................................. 85 

Laboratory 6-7. Principles of working with gestures entered by users. Creating a 

set of gestures .......................................................................................................... 89 

Laboratory 8. Using third-party libraries ................................................................ 91 

Laboratory 9-10. Working with databases on Android .......................................... 93 

Laboratory 11. Working with menus and messages. .............................................. 96 

Laboratory 12. Creating an app with a slide from a template ............................... 100 

Laboratory 13-14. BuildingBlocks or elements for building the interface ........... 103 



Development mobile application 

Laboratory 15. Marketing and publishing apps on Google Play .......................... 106 

Issues of the current control: ................................................................................. 110 

Reference ............................................................................................................... 118 

 

  



Development mobile application 

Theme №1 
 

Introduction to mobile app 

development 
 

The purpose of the lecture: to familiarize with the main operating systems for mobile devices, 

to consider the history of updating the Android OS. 

Plan of the lecture: 

1.Introduction. Operating systems for mobile devices 

2. Android OS update history 

1.Introduction 

More and more companies are entering the mobile device market in the hope of taking 

their place. When buying a smartphone, we see many models with different characteristics: 

processors, RAM, diagonal, megapixels, and more. Comparing both flagship and simple models, 

they differ from each other by operating system. It determines how well it will work, how 

convenient it will be to use it.  

There are not many operating systems for smartphones, there are only three of them: 

1. Android; 

2. iOS; 

3. Windows Phone. 

Of course, they differ in many ways: they have their own characteristics, advantages and 

disadvantages, each has its own market share. 

Android-operating system for mobile devices: smartphones, tablet computers, PDAs. Currently, 

Android is the most widely used operating system for mobile devices. Confirmation of this fact 

can be found in the table compiled according to the data of the analytical company Gartner (table 

1). 

Table 1 

  
Thus, the development of mobile applications will be considered for the Android OS. 

 

2. Android OS update history 

In 2003, in Palo Alto, California, Andy Rubin and like-minded people (rich miner, Nick 

Sears, and Chris white) founded Android Inc. At first, the company was engaged in designing 

mobile gadgets that automatically adjusted to the needs of users based on geolocation data. 

In August 2005, Android Inc. became a subsidiary of Google. Andy Rubin, rich miner, 

and Chris white remained at Android Inc. and started working on an operating system based on 

the Linux kernel. Google has decided to implement a powerful platform that can be used on 
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thousands of different phone models. This led to the creation of the Open Handset Alliance 

(OHA), a consortium of more than 80 companies that aims to develop open standards for mobile 

devices. The OHA includes such giants as Google (organizer and mastermind), HTC, Sony, Dell, 

Intel, Motorola, Qualcomm, Texas Instruments, Samsung Electronics, LG Electronics, T-Mobile, 

Sprint Corporation, NVIDIA, and many others. 

The first version of Android was introduced on September 23, 2008, the version was 

given the name Apple Pie (you can notice the consonance with a direct competitor). Then it 

happened that the name of each new version represents a dessert, and the first letters of the 

names in the order of versions correspond to the letters of the Latin alphabet in order (table 2). 

Table 2. 

Android OS update history 

Version, logo Basic possibilities 

Android 1.0 

 
 

Apple Pie 

The first stable release, based on the Linux 2.6.25 kernel. 

Supports: 

* FAT32 file system, TCP/IP Internet Protocol stack; 

• data transfer protocols: 802.11 b/g Wi-Fi, Bluetooth 2.0 EDR, GPRS, 

EDGE, UMTS, HSDPA; 

* photo and video shooting, but there are not enough options to adjust the 

camera resolution, white balance, etc.; 

* touch displays and landscape mode for displaying data on the screen, the 

maximum color of the display is 16 bits (HVGA type); 

* widgets and shortcuts on the desktop (Home Screen), changeable 

Wallpaper; 

* regular phone functions, call control, conference calls, easy integration 

with contacts; 

• full web browser based on WebKit, HTML, XHTML engine; 

• e-mail client, POP3, IMAP4, SMTP protocols; 

* media player that allows you to manage, import, and play media content in 

various formats. 

Basic application: 

alarm clock; calculator; calendar; camera; contacts; messages (including 

MMS); settings; voice dialing. 

Minimum system requirements for startup and operation: 

the ARM architecture, 128 MB RAM, 256 MB ROM. 

Android 1.1 

 
 

 

Innovations: 

Fixed problems: with the alarm clock; with sleep mode; with calling the dial 

display; in IMAP, password request errors, etc. 

The API changes. 

Added details and reviews to maps. 

Added support for attachments from MMS. 

Android 1.5 

Cupcake 

 
 

2009 

 
 

Innovations: 

Support for on-screen keyboard (portrait and portrait modes); accelerometer; 

video recording and playback; YouTube app; Bluetooth stereo; copy and 

paste between apps (copy&paste). 

Localizations: 

many more were added, including Russian (ru_RU). 

System: 

new Linux kernel (version 2.6.27); automatic check and restore of the file 

system on the SD card; new application for viewing the operator's menu STK 

(SIM Application Toolkit 1.0). 
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Changes to the user interface (UI): 

changed most of the UI elements, added new widgets; defining the mode 

(portrait or portrait) of the program; animated switching between Windows. 

Android 1.6 

 
 

september 2009 
 

Innovations: 

System: 

new Linux kernel (version 2.6.29); support for the CDMA cellular standard; 

support for display resolutions: QVGA and WVGA; updated OpenCore 2 

media engine; speech synthesis engine (multi-language); Gesture Builder 

support for the ability (for developers) to create, save, load and recognize 

gestures, attach to certain actions. 

Custom features: 

quick search bar (directly from the desktop): history and bookmarks in the 

browser, contacts and Internet search; ability to connect to VPN types: L2TP 

/ IPSEC pre-shared key based VPN, L2TP / IPSEC certificate based VPN, 

L2TP only VPN, PPTP only VPN; speed up the camera; battery indicator 

allows you to see how much power is consumed by running programs and 

services. 

Updated Android Market. 

Android 2.0, 

2.0.1, 2.1 

 
 

Eclair 

октябрь 2009 

 
 

Innovations in 2.0: 

support for working with multiple email accounts at the same time, the 

ability to use shared folders (incoming, outgoing) for all accounts; a quick 

way to work with contacts Quick Contact; 

search for all saved SMS and MMS messages, delete old ones after the 

specified period; 

camera features: flash, digital zoom, stage modes, white balance, color 

effects, macro focus; 

improved layout of virtual keyboard keys, support for combined keystrokes 

(multi-touch technology), improved autocomplete function; 

support for HTML5, Bluetooth 2.1, and new OPP and PBAP profiles. 

Innovations 2.0.1: 

a sub-release of version 2.0, which includes minor changes to the 

functionality and most of the bugfix version 2.0. 

Innovations 2.1: 

the main innovation that is of interest to the end user is the addition of 

animated (live) Wallpapers. other changes in the Framework API are of 

interest to developers. 

Android 2.2 

 
 

Froyo 

май 2010 

(API level: 8) 
 

Innovations: 

the performance increase is approximately 3-5 times due to the use of the 

Dalvik Virtual Machine Just-in-Time compiler (Dalvik is outdated, ART is 

used instead); 

ability to install applications on the SD card, transfer applications from 

internal memory to the card and back; 

ability to use your smartphone as an Internet access point or as a modem for 

other devices; 

Adobe Flash support; 

V8 javascript significantly increased the speed of the regular browser. 

Android 2.3, 

2.3.3 

 

Until the spring of 2013, the most popular version on the market. 

Innovations: 

new Linux 2.6.35 kernel; support for open multimedia standards (VP8 and 

WebM), AAC/AMR formats, sound effects and equalizer, front camera 

(integration with VOIP (SIP)); 
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Gingerbread 

2010 

 

 
 

updated GUI: reduced access time to functions, improved overall system 

energy efficiency; 

improvements to the standard system keyboard: dictionary support, multi-

touch technology, simplified text selection and copying; 

support for NFC technology; expanding the ability to work with phone 

position sensors. 

Android 3.0-3.2 

 
 

Honeycomb 

2011 

 

 

 
 

Special version for working on tablets (MID, tablets). 

Innovations 3.0: 

new Linux kernel 2.6.36; support for ext4 file system, FUSE file system for 

MTP devices; support for USB host mode for keyboard, mouse and USB 

hubs; support for MTP/PTP; 

Dalvik virtual machine: SMP support and optimization, many JIT 

improvements, improved garbage collector; 

a completely new interface with full optimization for devices with large 

screens; support for virtual desktops, each of which can have its own set of 

widgets and shortcuts; 

improved and redesigned basic applications: Browser, e-mail, etc. 

Innovations 3.1: 

card reader support; 

improved GUI: improved task Manager that allows you to switch between 

many different applications (in 3.0, only 5 programs at a time); the ability to 

change the size of widgets, both horizontally and vertically. 

Innovations 3.2: 

expanded the range of supported tablets; the ability to automatically scale 

applications to display on larger screens. 

Android 4.0, 4.0.3 

Ice Cream 

Sandwich 

 
 

2011 

 

 
 

Innovations: 

support for both smartphones and tablets; support for new processor 

architectures, in addition to ARM support for Intel x86 and MIPS; 

the ability to unlock the screen: using the face detection function; gestures: 

drag the lock from the center of the screen to the app icon and it will start; 

multitasking: the Recent Apps button allows you to instantly move from one 

task to another using the list in the system panel; 

new network data transfer controls: in the Settings app, you can see the total 

data usage for each type of network, and the amount of data used by each 

running app; 

available in Android 4.0 for blind and visually impaired users, the browser 

supports an on-screen reader that plays all visible active content on the 

screen; 

Android Beam is a convenient means of sharing between two NFC devices; 

Wi-Fi Direct and Bluetooth HSP, HFP: the ability to connect directly to the 

corresponding devices. 

Android 4.1-4.3 

 
 

Jelly Bean 

2012 

 

Innovations 4.1: 

improved interface rendering speed, improved search, and added several 

useful services; 

improved working with dictionaries, it is possible to use voice input without 

an Internet connection; 

special features: the ability to control your smartphone using gestures and 

voice prompts, connect input devices that support Braille; 

significantly improved the Beam data transfer function; redesigned search 

(instead of links, response to a request); voice search; Google Now: the right 

information at the right time. 
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Innovations 4.2: 

implemented support for multiple users (tablets); support for wireless 

display: the ability to broadcast videos and images to an external screen; the 

ability to display useful information in sleep mode, when connected to a dock 

or charging; improved notification bar. 

Innovations 4.3: 

faster system operation; more accurate typing on the keyboard; hidden ability 

to control program processes (activation required); support for OpenGL/ES 

3.0 (not on all devices). 

Android 4.4 

 
 

Kit Kat 

2013 
 

Innovations: 

multitasking, optimizing the allocation of resources between applications; 

caller ID not only works with the address book (e.g., Google maps); 

comprehensive integration of Hangouts app (SMS, MMS, voice and video 

calls); the structure includes Quickoffice integrated with Google Drive; 

supports printers, connect via application which supports printing (for 

example, Google Cloud Print, HP ePrint); support standard Wi-Fi Miracast, 

which allows to broadcast the image on the TV; the ability to capture screen 

to record video. 

Android 5.0 

Lollipop  

 

Android 5.0 introduces the concept of Material Design. 

It has changed the notification bar, the so-called "curtain". In addition, this 

version is now used for most smartwatches. 
 

Android 6.0 

 

The system has implemented better rights management: only after using 

specific features of the application, you will receive a request for permission 

to access it. 

Extended battery life: background processes are automatically terminated 

and thus the battery lasts longer. Thanks to the USB type C standard, fast 

charging is implemented. In addition, a fingerprint sensor similar to Apple's 

Touch ID has been introduced. 

Android 7.0 

 

In Split screen mode, two apps run in parallel on the halves of the screen, if 

the app itself supports This mode. Notifications. Google developers have 

worked very well on them. Among other things, you can now reply to 

WhatsApp messages directly through the curtain without opening the app 

itself. 

Android 8.0  

 

Speed-Boat. Some changes have affected not only the acceleration of 

application launch, but also the loading process when the phone is turned on. 

Smart Text Selection. Phone numbers, email addresses, or entire URLs are 

sometimes difficult to repeat, but with Smart Text Selection, a double click is 

enough to copy the desired text. Picture-in-picture mode. What Apple has 

already introduced for the iPad is now available on Android. 

Android 9 Pie 

 

The Digital Wellbeing feature is now available. You can use it to 

conveniently monitor the frequency of use of any installed application. 

Adaptive Battery mode allows you to save battery power. Supports video in 

HDR VP9 format at the operating system level 
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Android 10.0  

 

Create apps with a dark theme and gesture navigation. Support the new user 

privacy and security protection. Expand your apps with high performance 

codecs, better biometrics, faster app starts, Vulcan 1.1, NNAPI 1.2, 

foldables, 5G, and more! 

 

 
1. What mobile operating systems do you know? 

2. Describe the history of Android OS 
 

Theme №2 
 

Android platform Device 
 

The purpose of the lecture: to introduce the main components of the Android platform  

Plan of the lecture: 

1. Android platform architecture 

2. Libraries  

 

1. Android platform architecture 

The Android platform combines an operating system based on the Linux kernel, 

middleware, and embedded mobile applications. The development of the Android mobile 

platform is carried out within the FRAMEWORK of the aosp project (Android Open Source 

Project) under the management of the OHA (Open Handset Alliance), the search giant Google 

manages the entire process. 

Android supports background task execution; provides a rich library of user interface 

elements; supports 2D and 3D graphics using the OpenGL standard; supports access to the file 

system and the built-in SQLite database. 

From the point of view of architecture, the Android system is a complete software stack, 

in which the following levels can be highlighted (picture 1): 

• Basic level (Linux Kernel) - the level of abstraction between the hardware level and the 

software stack; 

• The set of libraries and runtime (Libraries & Android Runtime) provides the most important 

basic functionality for applications, contains the Dalvik virtual machine and the basic Java 

libraries needed to run Android applications;  

• The Application framework layer provides developers with access to the API provided by 

library-level system components; 

• Application level - a set of pre-installed basic applications. 
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Picture 1. - Architecture of Android system 

At the base of the component hierarchy is the Linux 2.6 kernel (somewhat stripped down), which 

serves as an intermediate level between hardware and software, ensures the operation of the 

system, and provides core system services: memory management, power system and processes, 

security, network management, and drivers. 

The set of libraries and the runtime environment are located at the higher level. Libraries 

implement the following functions: 

 provide implemented algorithms for overlying levels; 

 provides support for file formats; 

 performs encoding and decoding of information (for example, multimedia codecs); 

 performs drawing of graphics, etc. 

 

2. Libraries  

The libraries are implemented in C / C++ and compiled for the specific hardware of the device, 

along with which they are supplied by the manufacturer in pre-installed form. 

Let's look at some libraries: 

 

Surface 

Manager 

- composite window Manager. Incoming rendering commands are collected in 

the voice-over buffer, where they accumulate, forming a certain composition, 

and then displayed on the screen. This allows the system to create interesting 

seamless effects, window transparency, and smooth transitions. 

Media 

Framework 

- libraries implemented on the basis of PacketVideo OpenCORE. They are 

used for recording and playing audio and video content, as well as for 

displaying static images. Supported formats: MPEG4, H. 264, MP3, AAC, 

AMR, JPG, and PNG. 

SQLite - lightweight and productive relational DBMS, used in Android as the main 

engine for working with databases. 

3D  libraries - used for highly optimized rendering of 3D graphics, if possible, use hardware 

acceleration. The libraries are implemented using the OpenGL|ES API. 

OpenGL|ES (OpenGL for Embedded Systems) is a subset of the OpenGL 
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graphical software interface adapted to work on embedded systems. 

FreeType - library for working with bitmaps, for rasterizing fonts and performing 

operations on them. 

LibWebCore - libraries of the WebKit browser engine, also used in the well-known Google 

Chrome and Apple Safari browsers. 

SGL (Skia 

Graphics 

Engine) 

- open engine for working with 2D graphics. The graphics library is a Google 

product and is often used in other programs. 

SSL - libraries to support the cryptographic Protocol of the same name. 

Libc - the standard library of the C language, namely its BSD implementation, 

configured to work on Linux-based devices. 

The runtime includes core libraries that provide most of the low-level functionality 

available to Java core libraries, and a Dalvik virtual machine that allows applications to run. 

Each application runs in its own instance of the virtual machine, thus ensuring that running 

applications are isolated from the OS and from each other. For execution on a Dalvik virtual 

machine, Java classes are compiled into executable files with an extension .dex using the dx tool 

included in the Android SDK. DEX (Dalvik EXecutable) is an executable file format for the 

Dalvik virtual machine that is optimized to use a minimum amount of memory. If you are using 

the Eclipse IDE and the ADT plugin (Android Development Tools) compilation of Java classes 

in the format .dex occurs automatically. 

The Android Runtime architecture is such that programs work strictly within the virtual 

machine environment, which allows you to protect the OS kernel from possible harm from other 

components. Therefore, error code or malware will not be able to damage Android and the 

device based on it when they work. 

At an even higher level is the Application framework, whose architecture allows any 

application to use the already implemented features of other applications that are allowed access. 

The framework includes the following components: 

• a rich and extensible set of views that can be used to create visual application components, such 

as lists, text fields, tables, buttons, or even a built-in web browser; 

• content Providers that manage the data that some apps open for others to use for their work; 

• resource Manager, which provides access to resources without functionality (not carrying 

code), such as string data, graphics, files, and others; 

• notification Manager, which allows applications to display their own notifications for the user 

in the status bar; 

• activity Manager, which manages application life cycles, saves the history of working with 

actions, and provides a navigation system for actions; 

• location Manager, which allows applications to periodically get updated information about the 

current geographical location of the device. 

The Application Framework provides auxiliary functionality for Android applications, 

which implements the principle of multiple use of application and OS components. Naturally, 

within the framework of security policy. 

The highest, the closest to the user-level applications. It is at this level that the user 

interacts with their Android device. Here is a set of basic applications that are pre-installed on 

the Android OS. For example, the browser, email client, SMS program, maps, calendar, contact 

Manager, and other integrated applications May vary depending on the device model and 

Android version. This level also includes all user applications. 
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The developer usually interacts with the top two levels of the Android architecture to 

create new applications. Libraries, the execution system, and the Linux kernel are hidden behind 

the application framework. 

Reusing components of other apps leads to the idea of tasks in Android. An app can use 

components of another Android app to solve a problem. for example, if the app you are 

developing involves using photos, it can call the app that manages photos and is registered in the 

Android system, use it to select a photo and work with it. 

To add to the collection of apps on your mobile device, you can use the Google Play app, 

which allows you to buy and install apps from the Google Play service. Developers, in turn, can 

upload their apps to this service, Google Play monitors the appearance of app updates, informs 

users of this app about the update and offers to install it. Google Play also provides developers 

with access to services and libraries, such as access to the use and display of Google Maps. 

To install the app on Android devices, a file with the extension is created.an apk (Android 

package) that contains executable files as well as supporting components, such as data files and 

resource files. Once installed on the device, each application "lives" in its own isolated instance 

of the Dalvik VM. 

 

 
 

1. How many levels do Android platform architecture has? 

2. Describe levels do Android platform architecture  

3. What libraries Android platform has? 
 

Overview of programming 

environments 
 

The purpose of the lecture: to consider the programming environment for developing 

mobile applications under the Android OS 

Before you start developing apps for Android, let's look at existing tools that are suitable 

for these purposes. You can select the necessary tools, without which the development of mobile 

applications for Android is simply impossible. On the other hand, there are a large number of 

support systems that simplify the development process to some extent. 

Required tools include the Android SDK, a set of programming tools that contains the 

tools needed to create, compile, and build a mobile app. 

Let's briefly review the most important tools included in the Android SDK: 

 SDK Manager-a tool that allows you to download Android SDK components. Shows 

Android SDK packages and their status: installed, not Installed, and available updates. 

 Debug Monitor is a stand-alone tool that provides a graphical interface to several tools 

designed for analyzing and debugging Android applications: 

 DDMS (Dalvik Debug Monitor Server) provides port forwarding services, device 

screen capture, information about device streams and dynamic memory, real-time 

output of Android actions (logcat), and much more. 

 Hierarchy Viewer allows you to debug and optimize the user interface of an 

Android app. 
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 Tracer for OpenGL ES is a tool for analyzing OpenGL / ES code used in a mobile 

app. it allows you to capture OpenGL|ES commands and display them in separate 

frames, which helps you understand how graphical commands are executed. 

 

 Android Emulator (emulator) - a virtual mobile device that is created and runs on the 

developer's computer, used for developing and testing mobile applications without 

involving real devices. 

 AVD Manager-provides a graphical interface for creating and managing virtual 

Android devices (AVDs) provided by the Android Emulator. 

 (In LR#1, the creation and use of a virtual device is discussed in detail). 

 Android Debug Bridge ( adb) is a flexible tool that allows you to manage the state of 

an emulator or a real Android device connected to your computer. It can also be used 

to install an Android app (.apk file) on a real device. 

To develop mobile applications for Android, a confident knowledge of the SDK tools is 

enough. If you have any questions, you can find additional instructions for creating projects, 

compiling them, and running them from the command line in the Google guide (http: / / 

developer. android. com/ training/ basics/ firstapp/index.html). 

In modern conditions, SOFTWARE development is mostly carried out using integrated 

development environments (IDE). IDES have obvious advantages: the process of compiling, 

building, and running an application is usually automated, so it is not difficult for a novice 

developer to create their first application. In order to develop seriously, you need to spend time 

and effort to explore the possibilities of the environment itself. Let's look at IDES that are 

suitable for Android development. 

First, let's talk about two development environments that Google recommends: Android 

IDE (ADT) and Android Studio. 

Android IDE is an Android development environment based on Eclipse. Provides 

integrated tools for developing, building, and debugging mobile apps. In this course, the Android 

IDE is selected as the main development environment. The capabilities of this environment are 

discussed in more detail in the first lab work. It also provides recommendations for installing and 

configuring the environment, creating and running the first application on both the emulator and 

the real device. 

Android Studio is an Android development environment based on IntelliJ IDEA. Like the 

Android IDE, it provides integrated development and debugging tools. In addition to all the 

features expected from IntelliJ, Android Studio implements: 

 support for Gradle-based app builds; 

 Android-specific refactoring and quick bug fixes; 

 lint tools for finding problems with performance, usability, version compatibility, and 

others; 

 ProGuard features (a utility for code reduction, optimization, and obfuscation) and app 

signing; 

 template-based wizards for creating common Android designs and components; 

 WYSIWYG editor that works on many screen sizes and resolutions, a preview window 

that shows the running app on multiple devices at once and in real time; 

 built-in support for the Google cloud platform. 

You can download the latest version of Android Studio and get recommendations for 

installing, configuring, and getting started here: 

http://developer.android.com/sdk/installing/studio.html. 

Move on to other tools that are suitable for developing mobile applications for Android. 

Start with the tools from Intel-Intel XDK and Intel Beacon Mountain. 

Intel XDK makes it easy to develop cross-platform mobile applications; includes tools for 

creating, debugging and building SOFTWARE, as well as a device emulator; supports 
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development for Android, Apple iOS, Microsoft Windows 8, Tizen; supports development 

languages: HTML5 and JavaScript. 

The last topic of this course is completely devoted to the study of a new generation of 

tools for developing mobile HTML5 applications and Intel XDK. It is supposed to develop a 

mobile application using these tools. 

Intel Beacon Mountain is a development environment that allows you to create 

applications for devices running the Android OS. Provides the tools necessary for designing, 

developing, debugging, and optimizing Android applications. Frees the developer from having to 

keep the development system up-to-date, keeps track of updates, and adds them to the 

development environment as they become available. Supports development for target platforms 

based on Intel Atom and ARM processors.  

Beacon Mountain is based on the Android IDE (Eclipse, Android ADT, Android SDK), 

and the following Intel tools have been added for more serious development and optimization: 

 Intel * Hardware Accelerated Execution Manager (Intel* HAXM) - a hardware-

supported virtualization processor that uses Intel* virtualization technology (Intel* 

VT) to speed up the emulator in the development environment. 

 Intel * Graphics Performance Analyzers (Intel* GPA) System Analyzer supports 

mobile devices with an Intel Atom processor running Android OS. Allows developers 

to optimize system load when using OpenGL procedures, providing the ability to get a 

variety of real-time system metrics that display CPU, GPU, and OpenGL ES API load. 

A developer can run several graphical experiments to identify bottlenecks in graphics 

processing. 

 Intel * Integrated Performance Primitives (Intel* IPP) Preview is a library for 

optimized data and image processing that supports mobile devices running the Intel 

platform running Android OS. The Preview version is part of the full version of Intel 

IPP, which also supports Android OS. 

 Intel * Threading Building Blocks (Intel * TBB) is a widely used, recognized C++ 

template library for creating scalable applications and increasing performance. 

Supports mobile devices with the Intel platform running Android. Proven algorithms 

allow developers to effectively parallelize C++ mobile applications, which improves 

performance while reducing energy costs. 

You can download Intel Beacon Mountain from the link http://software.intel.com/ru-

ru/vcsource/tools/beaconmountain 

Marmalade SDK is a cross-platform SDK from Ideaworks3D Limited. It is a collection of 

libraries, samples, tools, and documentation required for developing, testing, and deploying 

applications for mobile devices. It is used mainly for game development. Many acclaimed 

games, such as Cut the Rope and Plants vs. Zombies were developed using this software tool. 

Unfortunately, the Marmalade SDK is proprietary software and cannot be recommended in this 

tutorial, but the reader can try the free 30-day version available at the link 

https://www.madewithmarmalade.com/free-trial. 

Control question: 

1. What is Android SDK? 

2. Describe Android Studio implements 

3. What is Android IDE? 

 

Lecture 4  
Topic: Emulators 

The purpose of the lecture: to consider the concept of emulation, to study the Android 

emulator. 

Emulation. Standard Android emulator 
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Emulation (eng. emulation) in computing - a set of software, hardware, or a combination 

of them designed to copy (or emulate) the functions of one computer system (guest) on another, 

different from the first, computer system (host) in such a way that the emulated behavior as 

closely as possible corresponds to the behavior of the original system (guest). The goal is to 

reproduce the behavior as accurately as possible, in contrast to various forms of computer 

modeling that mimic the behavior of some abstract model (Wikipedia). 

An emulator is a virtual mobile device that runs on a computer. Using the emulator, you 

can develop and test applications without using real devices.  

The advantages of using emulators include their ease of use and zero cost. The developer 

does not need to buy a huge number of devices with different characteristics in order to test the 

performance of the application on different smartphones. It is enough to create several emulators 

with the required characteristics and run the application on them. 

Unfortunately, emulators also have a number of disadvantages: 

• Require a lot of system resources. 

• Due to differences in processor architecture, the computer and smartphone are slow to 

start. Modern personal computers are built on x86 and x64 architectures, and most smartphone 

processors are based on Android - ARM. The process of emulating one architecture on another is 

extremely complex and takes place quite slowly. 

• In some cases, the standard emulator is not enough. We are talking about the 

capabilities of smartphones that ordinary computers do not have (for example, the presence of a 

gps sensor or accelerometer). In such cases, full debugging can only be performed using a real 

device. 

Alternative emulators 

The standard emulator that comes with the Android SDK doesn't suit many people. There 

are projects that support the development and development of alternative emulators. As an 

example, Genymotion is a fast Android emulator (according to its developers). It contains pre-

configured Android images (x86 with OpenGL hardware acceleration). Genymotion is available 

for Linux, Windows, and Mac OS X and requires VirtualBox for its operation. In other words, 

Genymotion is a virtual machine with the Android OS installed, which the user runs in the same 

way as other virtual machines. The problem of high system resource consumption, of course, 

does not disappear, but the startup speed increases significantly. 

Debugging capabilities on real devices 

The developed application can be run on a real device, such as a smartphone. To do this, 

you need to do some preliminary work. 

To run applications developed in the Android IDE, you must: 

 Configure the device (enable USB debugging mode). 

 Configure your computer. 

 Configure the environment and run the project on the device. 

Google Play is an app store from Google that allows owners of devices with the Android 

operating system to install and purchase various applications. A developer account that allows 

you to publish apps costs $25. Currently, Google Play has more than a million different apps, 

and several billion users download each month. Of course, not all of them are of high quality and 

are supported by developers, and there is also malicious software. 

A large number of different app categories are currently available. Within each category, 

apps are ordered based on rating, reviews, number of downloads, country of distribution, and 

other factors. 

From time to time, Google Play editors collect collections of apps or games based on a 

theme or seasonal event. Collections are popular with customers due to their timeliness and 

relevance. 

Here are examples of interesting and convenient applications that have been deservedly 

holding high places in their categories for a long time. 
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The popular game app Cut the Rope allows you to understand the rules of the game right 

in the process and does not require reading complex instructions. The idea of the game is very 

simple - in the box sits a small green monster Am Yum, which must be fed with candy. The 

lollipops are dangling from the ropes, and they must be cut correctly so that the Lollipop gets 

exactly into the mouth of Am Nyam. As the game progresses, the difficulty of the levels 

increases, and additional obstacles appear. Along the way, you need to collect stars that allow 

you to open new locations. 

 

 
1. What is the Android platform device? 

2. What is the Android SDK? 

3. What are the main development tools for Android? 

 

Types of applications and 

their structure 
 

The purpose of the lecture: to introduce various types of mobile applications and their 

structure. 

You can't create a meaningful app without learning the internal organization of apps 

running on a specific platform. In this course, it is obviously necessary to study the structure and 

main components of applications that are developed to work on smartphones running the 

Android OS. The internal organization of applications does not depend on the type of mobile 

device, i.e. Android applications developed for smartphones can be run on tablets as well. This 

lecture discusses the architecture of Android applications based on the idea of reusing 

components that are the main building blocks. The main components are described in detail, as 

well as important concepts for mobile applications running on Android, such as the app manifest 

and resources. 

Main types of Android apps 

 When you start developing mobile apps, it's good to have an idea of what types of apps 

exist. The fact is that if you can determine what type of application it belongs to, it becomes 

clearer what points in the process of its development you need to pay special attention to. The 

following types of applications can be distinguished: 

 Foreground apps only perform their functions when they are visible on the screen, 

otherwise they are suspended. Such applications are, for example, games, text editors, 

and video players. When developing such applications, you need to study the activity 

lifecycle very carefully so that switching to the background and back again goes 

smoothly, i.e. when you return the application to the foreground, it is not noticeable that it 

was lost somewhere at all. To achieve this smoothness, you need to make sure that when 

you enter the background mode, the app retains its state, and when you exit to the 

foreground, it restores it. Another important point to pay attention to when developing 

foreground applications is the user-friendly and intuitive interface. 

 Background applications after configuration do not involve user interaction, most of 

the time they are in a hidden state. Examples of such applications include call screening 

services and SMS answering machines. For the most part, background applications are 

designed to track events generated by hardware, system, or other applications, and they 
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work seamlessly. You can create completely invisible services, but then they will be 

unmanaged. The minimum action that you need to allow the user to authorize the launch 

of the service, the setting, the suspension and interruption of its operation if necessary. 

 Mixed apps run in the background most of the time, but allow user interaction even 

after configuration. Usually, interaction with the user is reduced to notification of any 

events. Examples of such applications include multimedia players, text messaging 

programs (chats), and email clients. The ability to respond to user input without losing 

performance in the background is a characteristic feature of mixed applications. These 

applications usually contain both visible activities and hidden (background) services, and 

must take their current state into account when interacting with the user. You may need to 

update the GUI if the app is in the foreground, or send notifications to the user from the 

background to keep them up to date. And these features must be taken into account when 

developing such applications. 

 Widgets are small applications that are displayed as a graphical object on the 

desktop. Examples are applications that display dynamic information such as battery 

power, weather forecast, and date and time. Of course, complex applications can contain 

elements of each of the types considered. When planning to develop an application, you 

need to determine how to use it, and then start designing and developing it directly. 

Security 

Let's pay attention to the organization of application execution in the Android OS. As 

already noted, Android applications are developed in the Java programming language and 

compiled into a file with the extension .the apk, after this file is used to install the app on devices 

running Android. Once installed, each Android app "lives" in its own secure sandbox, let's look 

at what it looks like: 

• the Android operating system is a multi-user OS in which each application is treated as a 

separate user; 

• by default, the system assigns each application a unique user ID that is only used by the system 

and is unknown to the application; 

• the system sets access rights to all application files as follows: only the user with the 

appropriate ID has access to application elements; 

• each application has a separate Linux process that starts as soon as at least one component of 

the application needs it, the process stops working when no component of the application uses it, 

or the system needs to free up memory for other (possibly more important) applications; 

• each process has a separate instance of the Dalvik VM, so the application code is executed in 

isolation from other applications. 

The listed ideas of application functioning in Android OS implement the principle of 

minimum privileges, i.e. each application, by default, is allowed access only to the components 

necessary for its operation and no more. 

However, if necessary, applications can access data from other applications and system 

services. When two applications need to access each other's files, they are assigned the same user 

ID. To save system resources, these applications run in the same Linux process and share the 

same instance of the virtual machine. in this case, the applications must also be signed with the 

same certificate. If the application requires access to system data, such as contacts, SMS 

messages, memory cards, camera, Bluetooth, etc., the user must give the application such 

permissions when installing it on the device. 

Application architecture, main components 

The architecture of Android applications is based on the idea of reusing components that 

are the main building blocks. Each component is a separate entity and helps determine the 

overall behavior of the application. 

The Android system is built in such a way that any application can run the necessary 

component of another application. For example, if your app uses a camera to create photos, you 

don't need to create a camera activity in that app. For sure, the device already has an app for 
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getting photos from the camera, it is enough to launch the corresponding activity, take a photo 

and return it to the app, so that the user will assume that the camera is part of the application with 

which he works. 

When the system starts a component, it starts the application process that owns the component, if 

it is not already running, and creates instances of the classes that the component needs. 

Therefore, unlike most other systems, Android applications do not have a single entry point 

(there is no main () method, for example). Due to running each application in a separate process 

and file access restrictions, an application cannot directly activate a component of another 

application. 

Thus, to activate a component of another application, you need to send a message to the 

system about the intention to launch a certain component, and the system activates it. 

There are four different types of components. Each type serves a specific purpose and has its 

own specific life cycle, which determines how to create and destroy the corresponding 

component. Let's look at the main components of Android applications. 

Activities. Activity is the visible part of the application (screen, window, form) that is 

responsible for displaying the graphical user interface. The application can have multiple 

activities, for example, an application designed to work with email, one activity can be used to 

display the list of new emails, another activity for writing and one for reading emails. Although 

the app appears to be a single entity for the user, all app activities are independent of each other. 

Therefore, any of these activities can be started from another application that has access to the 

activities of this application. For example, a camera app can launch an activity that creates new 

emails to send a newly taken photo to the recipient specified by the user. 

Services. A service component that runs in the background, performs time-consuming 

operations, or works for remote processes. The service does not provide a user interface. For 

example, the service can play music in the background while the user is using another app, and 

can download data from the network without blocking the user's interaction with the activity. 

The service can be started by another component and then run independently, or it can remain 

associated with that component and interact with it (picture 2). 

 
Picture 2.- Android SDK class hierarchy 

 

For picture 2 shows the hierarchy of the main Android SDK classes that the developer 

usually deals with. In fact, there are many more classes, and the yellow color indicates classes 

that the developer works with directly and inherits their classes from them. The other classes are 

equally important, but they are less often used directly. First, consider the Intent and View 

classes. 



Development mobile application 

The View class is the main building block for user interface (UI) components. It defines a 

rectangular area of the screen and is responsible for drawing and handling events. It is the base 

class for widgets (GUI widgets) that are used to create interactive UI components: buttons, text 

fields, and so on.it is also the base class for the View Group class, which is an invisible container 

for other containers and widgets, and defines the layout properties of UI components. The 

Android app interface is a hierarchy of UI components (picture 3), you can describe this 

hierarchy programmatically, but a simpler and more efficient way to specify the location of 

interface elements is an XML file that provides a convenient layout file. During execution, the 

XML file is automatically converted into a tree of corresponding objects. 

 
Picture 3. - Component hierarchy that defines the layout of the user interface 

 

Object instances of the Intent class are used to pass messages between the main 

application components. It is known that three of the four main components: activities, services, 

and broadcast receivers can be activated using messages called intentions. Such messages are a 

tool for late linking of components of one or more applications. An instance of the Intent class is 

a data structure that contains a description of the operation to be performed, and is usually used 

to start an activity or service. In the case of broadcast receivers, the Intent object contains a 

description of the event that occurred or was declared. 

Each type of component has its own mechanisms for transmitting intent. 

• To start an activity or call a new action from a running activity, you must pass the intent 

object to the Context method.StartActivity () or Activity.startActivityForResult(). 

• To start a service or deliver new instructions to a running service, you must pass the 

intent object to the Context method.startService(). The intent object can also be passed to the 

Context method.bindService () to link the calling component and the service. 

• To deliver an intent object to all interested broadcast receivers, you must pass it in any 

of the broadcast methods: Context.sendOrderedBroadcast (), Context.sendStickyBroadcast (), 

Context.sendBroadcast(). 

In each case, the Android system, in response to an intent, finds the appropriate 

component: an activity, service, or set of broadcast receivers, and launches it if necessary. There 

are no overlaps in this message system: an intent message sent to a particular component will be 

received by that component and by no one else. 
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Picture 4. - Transfer intentions (Intent) 

 

On picture 4, you can see how intent is passed, in this case, one activity starts another. 

Activity A creates an intent with a description of the action and passes it to the startActivity () 

method. The Android system checks all applications for a match with the intent. When a match 

is found, the system starts the corresponding activity, which calls the onCreate() method and 

passes the intent object to It. 

It's time to take a more serious look at the main components: activities, services, content 

providers, and broadcast receivers. First of all, we will be interested in the life cycle of these 

components. What is this life cycle? The life cycle can be considered as the process of 

functioning of a component: starting from the moment of creation and launch, including active 

and inactive periods of operation, and ending with the destruction and release of resources. 

Activity 

Activity-a window that carries a graphical user interface. The activity window usually 

occupies the entire screen of the device, but it is possible to create semi-transparent or floating 

dialog boxes. Mobile applications are usually multi-window, i.e. they contain several activities, 

one for each window. One of the activities is defined as "main", and this is what the user sees 

when the app is first launched. 

Each application screen is a descendant of the Activity class. To create an activity, you 

must create a class that inherits the Activity class directly or through any of its descendants. In 

this class, you must implement all the methods that the system calls to manage the activity 

lifecycle. There are seven such methods: 

onCreate() - method called by the system when creating an activity. In the implementation of 

the method, you must initialize the main components of the activity and in most 

cases call the setContentView() method to connect the corresponding XML layout 

file. After the onCreate() method, the onStart () method is always called. 

onRestart() - a method called by the system when it is necessary to start a suspended activity. 

After this method, the onStart () method is always called. 

onStart() - a method called by the system just before the activity becomes visible to the user. 

After this method, onResume () is called. 

onResume() - a method called by the system just before the activity starts interacting with the 

user. After this method, onPause () is always called. 

onPause() - method called by the system when the activity loses focus. In this method, you 

must commit all changes that must be saved outside of the current session. After this 

method, onResume () is called if the activity returns to the foreground, or onStop () 
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if the activity is hidden from the user. 

onStop() - a method called by the system when the activity becomes invisible to the user. 

After this method, either onRestart () is called if the activity returns to user 

interaction, or onDestroy () is called if the activity is destroyed. 

onDestroy() - method called by the system before destroying the activity. This method is called 

either when the activity ends, or when the system destroys the activity to free up 

resources. You can distinguish between these two scenarios using the isFinishing () 

method. This is the last call that the activity can accept. 

 
 Picture 5. - Activity life cycle 

When implementing the above methods, the first step is always to call the appropriate 

ancestor method. The methods considered determine the life cycle of the activity. In figure 5, 

you can see the paths that an activity can take from one state to another. The rectangles indicate 

the methods that are called when the activity States change. In fact, an activity can exist in one of 

three States: 

• Running. The activity is in the foreground and holds the input focus. If you look closely 

at picture 5, you will notice that the activity gets into this state after calling the onResume () 

method. While an activity is in this state, its process cannot be destroyed by the system. 

•Suspended. The activity is partially visible, but the input focus is lost. The activity enters 

this state after calling the onPause () method. In this state, the activity is kept on "alert", i.e. it 

can get input focus at any time and become active. However, in this state, the activity process 

can be destroyed by the system if there is an extreme lack of memory. 

•Stopped. The activity is completely invisible. The activity enters this state after calling 

the onStop () method. In this state, the activity can be "called to life", it saves all the States and 

information necessary for recovery, but the activity process can be destroyed if the memory is 

needed for other purposes. 

Services  

A Service is a component of an application that is designed to perform long-running operations 

in the background. There are two ways services exist: 
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• the first is that the service is started and runs independently in the background, so it can 

run indefinitely until it completes its task; 

• the second is that the service is bound to some component or several components. in 

this case, the service offers an interface for interacting with the component and works as long as 

it is bound to at least one component. 

To create a service, you must create a class that inherits the Service class directly or 

through any of its descendants. In this case, in the implementation of the class, you need to 

redefine (i.e. write your own implementation) some methods that control key aspects of the 

service lifecycle and provide a mechanism for linking components to the service, if appropriate. 

Let's consider the most important methods that need to be implemented when creating a service. 

onStartCommand() - a method called by the system when some component, such as an activity, 

calls the startService () method. In this case, the service starts and can run in 

the background indefinitely, so you need to take care of stopping the service 

when it completes its work. To stop the service, use the stopSelf() method 

when the service itself stops working, or stopService() when the service is 

stopped by some component. There is no need to write an implementation of 

the onStartCommand () method, if the service is not supposed to work 

independently (i.e. it will only work in conjunction with some components). 

onBind() - a method called by the system when some component wants to bind a 

service to itself and calls the bindService () method. This method should 

return an implementation of the IBinder interface that can be used by the 

client component to interact with the service. The onBind() method must be 

implemented in any case, but if the service is not supposed to be associated 

with any components, the return value must be null. 

It should be noted that the service can be launched as an independent unit, and later can 

be linked to some components. In this case, both onstartcommand() and onBind () methods must 

be implemented in the service. 

onCreate() - method called by the system when the service is first accessed to perform initial 

settings. This method is called before calling the onStartCommand() and/or onBind 

() methods. 

onDestroy() - a method called by the system when the service has either completed all the actions 

it was created for, or is no longer associated with any component, i.e. its services are 

no longer required. In implementing this method, you must provide for the release of 

all resources, such as threads, registered listeners, receivers, and so on.Calling this 

method is the last call that the service can receive. 
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 Picture 6. - Service lifecycle 

 Picture 6 shows the service lifecycle, the left diagram shows the lifecycle of an 

independent service, and the right diagram shows the lifecycle of a service that is linked to 

certain components. The service lifecycle is much simpler than the activity lifecycle. However, 

for a developer, understanding how the service is created, launched and terminated may be even 

more important, since the service runs in the background and the user may not realize that in 

some cases they are dealing with the services. 

 Android forcibly stops services only when the system resources are not enough for the 

activity that is currently running in the foreground. The priority of running services is always 

higher than that of suspended or completely invisible activities, and if the service is linked to the 

running activity, its priority is even higher. On the other hand, over time, the priority of a self-

running service decreases and its chances of being forcibly stopped by the system in case of a 

lack of resources increase. In this regard, it makes sense to design the service in such a way that 

after a while it requires the system to restart. If the system terminates the service in an 

emergency, it will restart it as soon as resources are available. 

 Content providers  

 The content provider controls access to the data store. To implement the provider in an 

Android app, a set of classes must be created in accordance with the app manifest. One of these 

classes must be a descendant of the Content Provider class, which provides an interface between 

the content provider and other applications. The main purpose of this application component is to 

allow other applications to access data, but there is nothing to prevent the application from 

having an activity that allows the user to request and change data that is under the control of the 

content provider. 

In mobile apps, content providers are required in the following cases: 

• the app provides complex data or files to other apps; 

• the app allows users to copy complex data to other apps; 

• the app provides special search options using the search platform (framework). 

 If your application requires the use of a content provider, you must complete several steps 

to create this component: 

1. Designing a way to store data. The data that content providers work with can be 

organized in two ways: 

 Data is represented by a file, such as photos, audio, or video. In this case, you must 

store the data in the app's own memory area. In response to a request from another application, 

the provider may return a link to the file. 

 Data is represented by some structure, such as a table or array. In this case, you must 

store the data in tabular form. A table row represents an entity, such as an employee or product. 

A column is a property of this entity, such as the employee's name or the product price. In 
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Android, the common way to store such data is the SQLite database, but you can use any 

permanent storage method. 

2. Creating a descendant class from the ContentProvider class directly or through any 

descendant of the ContentProvider class. In this case, you must redefine (i.e. write your own 

implementation) the required methods in the class implementation. 

query() - a method that retrieves data from the provider gets a table, rows and columns as 

arguments, as well as the sorting order of the result, and returns an object of the 

Cursor type. 

insert() - the method that adds a new row gets a table as arguments, and the values of the row 

elements, returns the URI of the added row. 

update() - a method that updates existing rows gets a table, rows to update, and new values for 

row elements as arguments, and returns the number of updated rows. 

delete() - the method that deletes rows takes a table and rows to delete as arguments, and 

returns the number of deleted rows. 

getType() - a method that returns A string in MIME format that describes the data type 

corresponding to the URI.  

onCreate() - the method called by the system immediately after creating the provider includes 

initialization of the provider. It is worth noting that the provider is not created until 

the ContentResolver object tries to access it. 

The created content provider manages access to structured data by processing requests 

from other applications. All requests eventually call the ContentResolver object, which in turn 

calls the appropriate method of the ContentProvider object to get access. All of the above 

methods, except onCreate (), are called by the client application. And all these methods have the 

same signature as the methods of the ContentResolver class of the same name.  

Define the provider's authorization string, URI for its rows, and column names. If the 

provider requires intent management, you must define intent actions, external data, and flags, 

and you must define the permissions that applications need to access the provider's data. All 

these values must be defined as constants in a separate class, and this class can later be provided 

to other developers. 

Receivers of broadcast messages (Broadcast Receivers) 

Each broadcast receiver inherits the BroadcastReceiver class. This class is designed to 

receive intent objects sent by the sendBroadcast () method. 

There are two types of broadcast messages: 

* Normal broadcast messages are transmitted using Context.Send Broadcast in 

asynchronous mode. All receivers are triggered in an undefined order, often at the same time. 

* Directed broadcast messages are transmitted using Context.send OrderedBroadcast to 

only one receiver at a time. As soon as the receiver is activated, it can transmit the message to 

the next receiver, or it can interrupt the broadcast so that no other receiver will receive the 

message. 

Even in the case of normal broadcasting, there may be situations in which the system will 

only transmit messages to one receiver at a time. This is especially true for receivers that require 

creating processes so as not to overload the system with new processes. However, in this case, no 

receiver can interrupt the broadcast. 



Development mobile application 

An object of the BroadcastReceiver type is only valid during a call to the onRecieve () 

method. once the method is executed, the system shuts down the object and no longer activates 

it. 

Application manifest 

The root directory of each Android app must contain the Android Manifest file.xml 

(exactly with that name). The application manifest contains all the necessary information used by 

the system to launch and execute the application. Basic information contained in the manifest: 

* The name of the Java application package that is used as a unique application ID. 

* Description of the application components: the activities, services, broadcast receivers, 

and content providers that make up the application. For each application component, the name of 

the corresponding class is defined and their main properties are declared (for example, which 

intent messages they can work with). This information allows the Android system to find out 

which components and under what conditions can be run. 

* Define the processes in which application components will run. 

* Declare the permissions that an application must have to access protected parts of the 

API and interact with other applications. 

* Declare the permissions that other applications must have to interact with the 

components of this application. 

* A list of helper classes that provide information about the progress of the application. 

These ads are contained in the manifest while the app is being developed and debugged, but they 

are removed before the app is published. 

* Define the minimum Android API level for the app. 

* List of libraries associated with the app. 

In the manifest file, only two elements: <manifest> and <application> are required, and 

they occur exactly once. The remaining elements may occur several times or not at all, in which 

case the manifest defines an empty application. 

The following listing shows the General structure of the manifest file. The structure of the 

AndroidManifest file.xml: 

<?xml version="1.0" encoding="utf-8"?> 

<manifest> 

  <uses-permission />   

  <permission /> 

  <permission-tree /> 

  <permission-group /> 

  <instrumentation /> 

  <uses-sdk /> 

  <uses-configuration /> 

  <uses-feature />  

  <support-screens /> 

  <compatible-screens /> 

  <supports-gl-texture /> 

  <application> 

    <activity> 

      <intent-filter> 

        <action /> 

        <category /> 

        <data /> 

      </intent-filter> 

      <meta-data /> 

    </activity> 

    <activity-alias> 

      <intent-filter> … </intent-filter> 
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      <meta-data />     

    </activity-alias> 

    <service> 

      <intent-filter> … </intent-filter> 

      <meta-data />   

    </service> 

    <receiver> 

      <intent-filter> … </intent-filter> 

      <meta-data /> 

    </receiver> 

    <provider> 

      <grant-uri-permission /> 

      <meta-data /> 

      <path-permission /> 

    </provider> 

    <uses-library /> 

  </application> 

</manifest> 

 In a manifest, elements of the same level, such as <activity>, <service>, <receiver>, and 

<provider>, can follow each other in any order. The <activity-alias> element is an exception to 

this rule and must follow the corresponding activity. 

A more detailed discussion of the manifest file and its main elements will take place in the 

laboratory. 

Resources 

When developing mobile apps, you need to develop a habit of separating app resources 

from code. Application resources can include: images, strings, colors, layout of user interface 

elements, and so on. Separating resources from code allows you to use alternative resources for 

different device configurations: language, screen resolution, and so on.to ensure compatibility 

with different configurations, resources must be grouped in directories by resource type and 

device configuration, and the resulting directories must be placed in the res/folder. 

You can define two groups for any type of resource. The first one defines the resources 

that will be used regardless of the device configuration or when there are no suitable alternative 

resources for the configuration. This group is called default resources. The second group defines 

resources that are suitable for a specific device configuration and is placed in a directory with a 

name that indicates this configuration. These resources are called alternative resources. 

Each resource type must be placed in a special subdirectory of the res / folder. Consider the main 

of these subdirectories: 

animator/ - contains XML files that define animation properties; 

anim/ - contains XML files that define the transformation animation; 

color/ - contains XML files that define a list of colors; 

drawable/ - contains image files or XML files that are compiled into image resources; 

layout/ - contains XML files that define the layout of user interface elements; 

menu/ - contains XML files that define the entire application menu; 

values/ - contains XML files that define simple values for resources such as strings, numbers, 

and colors. 
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It should be noted that resource files cannot be placed in the res/ folder directly, they 

must be placed in the appropriate directory, otherwise a compilation error will be thrown. 

All resources that are contained in the considered subdirectories are default resources. It 

is clear that different types of devices may require different types of resources. For example, for 

devices with different screen sizes, the layout of user interface elements must differ. With the 

right approach, an app that changes its appearance depending on the size of the screen is more 

attractive than one that remains unchanged. 

To define configuration-dependent alternatives for multiple resources: 

1. You need to create a directory in the res / directory and give this directory a name in 

the following form: resource name-config specifier, where resource name - the name of the 

directory corresponding to the default resource (see above); 

o configuration specifier - the name that defines the configuration for which these resources are 

used.  

2. You must save the resources in the new directory, and the resource file must be named 

exactly the same as the corresponding default resource file. 

For example, if the layout of user interface elements is saved as a default resource in the 

res/layout / folder, you can (or should) define an alternative layout of user interface elements that 

corresponds to the horizontal (landscape) orientation of the smartphone screen and save it in the 

res/layout-land / folder. Android will automatically determine the appropriate layout by checking 

the current state of the device with the folder names in the /res directory. 

All resources after definition can be accessed by reference to their IDS, which are defined in the 

automatically generated R class. for each resource type in the R class, there is a subclass, for 

example, R. drawable for all graphics resources. The resource ID always has two components: 

* resource type - all resources are grouped by type, for example, string, drawable, layout; 

* resource name - either the file name without an extension, or the value of the android: name 

attribute in the XML file for a simple value. 

There are two ways to access a resource: 

• in code: you can use expressions like R. resource type.resource name, for example, R. 

string.hello; 

* XML: uses a special XML syntax that matches the ID defined in the R class, such as 

@string/hello. 

 

 
1. List the advantages and disadvantages of Android emulators. 

2. Find out the volume of sales of mobile devices with Android OS. 

3. Which version of the platform is the most popular at the moment? 

 

 

Basics of developing mobile 

app interfaces. Visual 

interface design 
 

The effort invested in developing a behavior model for a software product will be wasted 

if you fail to properly communicate the principles of this behavior to users. In the case of mobile 
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products, this is done by visual means - by displaying objects on the display (in some cases, it is 

advisable to use tactile sensations from pressing). 

Visual interface design is a very necessary and unique discipline that should be applied in 

conjunction with interaction design and industrial design. It can seriously affect the effectiveness 

and attractiveness of the product, but to fully realize this potential, you need to not postpone 

visual design for later, but make it one of the main tools to meet the needs of users and 

businesses. 

Visual arts, visual interface design, and other design disciplines 

Artists and visual designers work with the same visual media, but their work serves 

different purposes. The artist's goal is to create an object that evokes an aesthetic response. Fine 

art is an artist's way of expressing himself. The artist is not bound by almost any restrictions. The 

more unusual and distinctive the product of his efforts, the higher it is valued. 

Designers create objects that other people will use. If we talk about visual interface 

designers, they are looking for the best representation that conveys information about the 

behavior of the program they are involved in designing. With a goal-oriented approach, they 

should strive to present behavior and information in an understandable and useful way that 

supports the organization's marketing goals and the characters ' emotional goals. Of course, the 

visual design of user interfaces does not exclude aesthetic considerations, but such 

considerations should not go beyond the functional framework. 

Graphic design and user interfaces 

Graphic designers are usually very well versed in visual aspects and have a poor 

understanding of the concepts that underlie the behavior of a software product and interaction 

with it. They are able to create a beautiful and adequate appearance of the interfaces, and in 

addition - to bring a corporate identity to the appearance and behavior of the software product. 

For such specialists, the design or design of the interface is first of all the tone, style, and 

composition that are attributes of the brand, second of all-the transparency and clarity of 

information, and only then-the transmission of information about behavior through the expected 

destination. 

Visual interface designers need some of the skills that graphic designers have, but they 

must also have a deep understanding and correct perception of the role of behavior. Their efforts 

are largely focused on the organizational aspects of design. Their focus is on the correspondence 

between the visual structure of the interface on the one hand and the logical structure of the 

user's mental model and program behavior on the other. In addition, they are concerned about 

how to inform the user about the program States and what to do with the cognitive aspects of the 

user's perception of functions. 

Visual information design 

Information designers work on visualizing data, content, and navigation tools. The 

information designer's efforts are aimed at presenting data in a form that contributes to their 

correct interpretation. The result is achieved by managing the visual hierarchy using tools such 

as color, shape, location, and scale. Common objects of information design are all sorts of 

graphs, charts, and other ways to display quantitative information. 

To create attractive and user-friendly user interfaces, the interface designer must have 

basic visual skills-understanding color, typography, shape, and composition-and know how they 

can be effectively applied to convey behavior and present information, create mood, and 

stimulate physiological responses. The interface designer also needs a deep understanding of the 

interaction principles and interface idioms that define product behavior. 

Building blocks of visual interface design 

Interface design is reduced to the question of how to design and arrange visual elements 

in a way that clearly reflects the behavior and present information. Each element of a visual 

composition has a number of properties, and the combination of these properties gives the 

element meaning. The user is able to understand the interface through various ways of applying 

these properties to each of the interface elements. In cases where two objects share properties, 
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the user assumes that these objects are related or similar. When users see that the properties are 

different, they assume that the objects are not related. 

When creating a user interface, analyze the visual properties of each element or group of 

elements listed below. To create a useful and attractive user interface, you should carefully work 

with each of these properties. 

Form 

Form is the main feature of the essence of an object for a person. We recognize objects 

by their contours. If we see a blue pineapple in the picture, we will immediately recognize it, 

because we remember its shape. Only then will we be surprised by the strange color (see Fig. 

5.1). At the same time, distinguishing shapes requires more concentration than analyzing color or 

size. Therefore, the form is not the best property for creating contrast if you want to attract the 

user's attention. 

Size 

Larger elements attract more attention, especially if they are significantly larger than the 

surrounding elements. People automatically arrange objects by size and tend to rate them by size; 

if we have text in four sizes, it is assumed that the relative importance of the text increases with 

the size and that bold text is more important than text with normal font size. Thus, size is a useful 

property for denoting information hierarchies. 

Color 

Color differences quickly attract attention. In some professional areas, colors have 

specific meanings, and this can be used. So, for an accountant, red is negative results, and black 

is positive. 

Colors also gain meaning through the social contexts in which we grow up. For example, white 

in the West is associated with cleanliness and peace, and in Asia and Arab countries - with 

funerals and death. At the same time, the color does not initially have the property of ordering 

and is not expressed quantitatively, so it is not ideal for transmitting information of this kind. In 

addition, you should not make color the only way to transmit information, since color blindness 

is quite common. 

Apply color wisely. To create an effective visual system that allows the user to identify 

similarities and differences of objects, use a limited set of colors - the rainbow effect overloads 

the user's perception and limits the ability to transmit information to him. 

The choice of color palette for the program must be carried out very carefully. According 

to various data, up to 10% of men suffer from some form of color blindness, and using, for 

example, red and green colors to indicate contrast makes it difficult for these people to work with 

the app. 

Brightness 

The concepts of dark and light make sense mainly in the context of the brightness of the 

background. On a dark background, the dark text is almost invisible, while on a light background 

it will stand out sharply. People perceive contrast easily and quickly, so the brightness value can 

be a good tool for drawing attention to the elements that need to be emphasized. The brightness 

value is also an ordered variable. for example, darker (with lower brightness) colors on the map 

are easily interpreted: they indicate large depths or large values of other parameters. 

Direction 

Direction is useful when you need to transmit orientation information (up or down, 

forward or backward). Keep in mind that the perception of direction can be difficult for certain 

shapes and small object sizes, so it is better to use it as a secondary feature. For example, if you 

want to show that the stock market has gone down, you can use the red arrow pointing down. 

Texture 

Of course, the elements shown on the screen do not have a real texture, but they can 

create its appearance. Texture is rarely useful for conveying differences or attracting attention, 

since it requires a lot of concentration on details. And yet the texture can be an important hint. 
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Serifs and bumps on UI elements usually indicate that the item can be dragged, and chamfers or 

shadows on the button enhance the feeling that it can be clicked. 

Location 

Location is a variable that is ordered and quantifiable, and therefore useful for passing the 

hierarchy. Location can also serve as a means of creating spatial relationships between objects on 

the screen and objects in the real world (for example, the sky in the upper half, the earth in the 

lower half). 

 

 
1. What is Visual interface design? 

2. What is the main feature of the essence of an object for a person? 

3. What is the elements shown on the screen? 

 
 

 Controls and navigation 

design 
 

Controls are manipulable, self-contained screen objects that people use to interact with 

digital products. Controls (also known as widgets, short for windows gadgets) are the basic 

building blocks of the graphical user interface. 

When considering controls based on the user's goals, they can be divided into four main 

categories: 

* command controls used to perform functions; 

* selection elements that allow you to select data or settings; 

* input elements used for data entry; 

* display elements used for visual direct manipulation. 

Some controls combine properties of more than one category. 

Command controls 

Command controls perform actions, and they do so immediately. The main and in fact the 

only command element is the button, which has many display options. Menu items are also 

command idioms. 

Buttons 

Buttons are usually easily recognized due to their pseudo-three-dimensionality. The 

action is performed immediately after clicking the button. Often, the default button 

corresponding to the most frequently used action is highlighted in a special way. 

The button is a convenient and visually attractive control element. Its entire appearance 

suggests that you can click on it, and this characterizes its expected purpose. It is recommended 

to change the appearance of the pressed button, as this makes it easier for the user to understand 

the program's operation. 

Buttons-icons 

Buttons placed on the toolbar usually become square, lose the text label, and get an 

explanation icon in the form of a graphical icon (picture 7). 
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Picture 7. - Icon buttons in the Twitter Android app 

 

It is considered that icon buttons are very convenient: they are constantly visible and it is 

easier to interact with them than with drop-down menu items. Since they are constantly visible, 

they are easy to remember. Most users have no questions about the expected purpose of the 

button. The problem is that the image on the button is sometimes unclear. For example, a 

diskette icon that traditionally represents saving is often not clear to young users who have never 

worked with real diskettes. 

Hyperlinks 

Text hyperlinks are a common way to navigate the web and web applications, but they 

should be avoided when programming for mobile devices. The fact is that it is often difficult to 

follow the link with your finger the first time and users are irritated by the need to repeat these 

actions. 

The selection controls 

Selection elements allow the user to select from a group of valid objects the one with 

which the action will be performed. Selection elements are also used for configuration actions. 

Common selection elements are checkboxes and lists. 

Before the use of the selection controls do not lead to immediate implementation of 

actions is still needed, and activate the command element. Now both options are possible. If you 

want to allow the user to select multiple times before performing an action, you should create an 

explicit command control (button). If it is useful for the user to immediately see the result of 

their actions, and these actions can be easily undone, it is reasonable to make the selection 

element also play the role of a command element. 

Check box 

The purpose of the checkbox is obvious. By clicking on the checkbox, the user will 

immediately see the check mark that appears. The flag is simple, clear, and elegant, but it is 

based on text. High-quality text can exclude the possibility of ambiguous interpretation of the 

flag. However, this same explanatory text forces the user to slow down for reading, and also 

takes up significant screen space. 

Traditionally, flags have a square shape. Don't forget that users recognize visual objects 

by their shape, and the square shape of checkboxes is an important standard. 

Switches 

It is possible to make the checkbox more visible by using the icon button as the basis, 

which can be fixed in the pressed state. This element is called a switch. 

The switch state remains unchanged until the next click. Switches save screen space: they 

take up less space, because their purpose is described not by text, but by visual means. Of course, 

this means that they have the same drawback of conventional icon buttons-the ambiguity of 

icons. 

Triggers 

Trigger buttons are a type of control. They are designed to save screen space, 

unfortunately, at the cost of significant user disorientation. A classic example is placing the play 

and pause functions for a music player on a single button. The pitfall of this approach is that the 

control can be mistakenly considered an indicator of the player's status ("on pause" or "playing"). 

The control can serve as either a status indicator or a state switch button, but not both at the same 

time  

Radio button 
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Radio buttons look similar to checkboxes, but they are mutually exclusive, meaning that 

selecting one of the options automatically cancels the previous selection. Only one button can be 

selected at a time. Radio buttons are always grouped into groups of two or more radio buttons, 

with one radio button always selected in each group. Radio buttons are always round for the 

same reason that checkboxes are always square: that's what they were originally. 

Radio buttons take up even more space than checkboxes, but in some cases this 

consumption of screen space is justified. 

The icon button has transformed radio buttons in the same way as checkboxes, replacing 

them in the main interface of the app. If two or more switches are combined by a mutual 

exclusion scheme - so that only one of them can be turned on at any time-they behave exactly 

like radio buttons. This is how radio buttons with icons are formed.  

Lists 

List controls allow you to select from a finite set of text strings, each of which represents 

a command, object, or attribute. Like radio buttons, lists are a powerful tool that simplifies 

interaction by eliminating the possibility of incorrect choices. Lists are small text areas with a 

scroll bar that automatically connects when necessary. The user can select a single line of text by 

clicking on it. 

A drop-down list is a common variant of a regular list. It only shows the selected item in 

a single row, but if you click on the arrow, other options open. 

The list view control provides the ability to accompany each line of text with an icon. 

This feature is very useful - there are many situations where you can simplify the user's work by 

placing graphical identifiers next to the rows of important choices. 

Combo lists and combo buttons 

Combo elements are a combination of elements. A combo button is a type of radio button 

with an icon. It usually looks like an icon button with a small arrow, but if you click on the arrow 

and hold it down, the menu expands. 

The drop-down option saves a lot of screen space. The combo list is well suited for those 

cases when you need to organize the selection of a single object. 

Input elements 

Input elements allow the user to not only select existing information, but also enter new 

information. The simplest element is the text editing field (input field). Controls such as counters 

and sliders also fall into this category. 

Limiting input elements 

Any control that restricts the set of values that can be entered by the user is a limiting 

input element. For example, a slider with a scale of values from 0 to 100 is a limiting input 

element. Regardless of the user's actions, you cannot enter a number that exceeds the range of 

values defined by the program. Simply put, limiting input elements should be used wherever you 

want to limit the set of allowed values. 

The bounding entry element must clearly inform the user of the acceptable limits. A text 

field that rejects the user's input after the user has completed the input cannot be considered a 

limiting control. If the user must Express the selection with a numeric value within certain 

boundaries, provide them with a control that informs them of these boundaries and prevents them 

from entering invalid values. This feature is provided by the slider. The slider allows the user to 

define numeric values in relative terms, rather than as a result of direct keyboard input. But 

counters are better for entering exact values. 

Counters 

The counter consists of a small input field and two buttons attached to it. Thanks to 

counters, the line between limiting and non-limiting data entry elements becomes blurred. Small 

arrow buttons allow the user to change the value in the edit field in small steps. These steps can 

be performed up to a certain limit: the value cannot exceed the maximum set by the program, or 

become less than the set minimum. If the user wishes to enter a specific number, they can do so 

by directly entering the number in the edit field. 
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Handles and sliders 

Handles and sliders consume screen space very efficiently, and both of these controls do 

a great job of providing visual feedback on settings. Sliders and handles are used primarily as 

limiting input controls. For example, sliders are an excellent tool for scaling actions. 

Unlimited input elements 

Perhaps the main non-limiting input element is the text input field. This simple control 

allows users to type any alphanumeric strings. As a rule, input fields are small areas where you 

can type one or two words, but they can also be implemented in the form of quite complex text 

editors. 

When a user is offered an unlimited text input field that accepts only strings of a specific 

format, it is likely necessary to help users enter "valid" strings. There are many standard formats 

for entering data - dates, phone numbers, postal codes, and social security numbers. The key to 

successfully designing an input element with data validation is in well-developed user feedback. 

The display controls 

Display controls are used to control the visual representation of information on the 

screen. Typical examples of display elements are separators and scroll bars. This also includes 

page separators, rulers, guides, grids, and borders. 

Text element 

Probably the simplest display control is the text information output element, which 

displays a text message in some position on the screen. It provides text labels for other controls 

and outputs data that cannot or should not be changed by the user. The only serious problem with 

this element is that it is often used where input elements should be present (and Vice versa). 

Scroll bar 

Scrollbars serve an important purpose : they allow you to place large amounts of 

information in a meaningful way within the frames of Windows and panels. Unfortunately, they 

consume screen space and are difficult to manipulate. However, a great advantage of the scroll 

bar is that it creates the context of the current position in the window. The scroll bar slider 

indicates the current position and often the scale of the" territory " that is available for scrolling. 

Separators 

Dividers are a convenient tool for dividing the main application window into several 

related panels, in each of which you can view, change, or move certain information. Movable 

separators should always indicate their mobility by changing the cursor shape. However, you 

should be careful when choosing which separators should become movable. In General, the 

separator should not be moved in such a way that the contents of the panel become unusable. 

Sliding panel 

Pull-out panels are application panels that can be opened and closed in a single action. 

Pull-out panels are a great place for controls and functions that are used in conjunction with the 

main application workspace, but not as often. Pull-out panels are more convenient than dialog 

boxes because they do not close the main window. 

The recommendation of the developers. Android Guideline 

When the Android platform first appeared, there were no design recommendations, so all 

developers designed the app's appearance to their liking. The lack of a single style affected the 

interfaces not in the best way, many programs were frankly ugly and inconvenient. In addition, 

the Android operating system works on devices with different screens, and the developer needs 

to remember that his app must be scaled to fit different parameters of smartphones and tablets. 

Currently, there is a standard Android Design, and if you want your app to become really 

popular and necessary, we strongly recommend that you stick to it. Next, we'll look at the basic 

design principles. Of course, it is impossible to take into account all the nuances in this course. 

In the list of sources, there is a link to recommendations from the Android User Experience 

Team, unfortunately, all in English. 

Here are excerpts from the design recommendations: 
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* Real objects are much more fun than buttons and menus. Let people manipulate 

familiar things! Then the work will be more effective. 

* Images work faster than words. 

* Use short phrases consisting of simple words. People often skip sentences if they are 

too long. 

* Never lose user information. If a person has to enter data again, it is likely that they will 

refuse to use your app. 

• If objects are similar, they must perform similar actions. 

* Show only what the user needs at that moment. 

* Display messages to the user only if the question is really important. 

* Do important things quickly. 

* Break down complex tasks into a few simple steps. 

* Be polite and correct in communicating with the user. 

* The user must always be sure that they know where they are now. At any step, it should 

be able to go back, even if it interrupts the execution of a task. 

* Use interface elements that will work in any situation. 

• The most important principle - DO not COMPLICATE the user's life! 

Interface overview 

Here are excerpts from recommendations for the design of applications for Android. Let's 

make a brief overview of the operating system interface. 

The home screen is a user-configurable area that can contain application icons, folders, 

and widgets. A smartphone can have multiple home screens, and you can navigate between them 

by swiping left or right. 

On the home screen, there is a button at the bottom center to open the app screen. The 

application screen allows the user to launch any of the installed programs. If the device was used 

for debugging during development, the application will also appear in this list and can be called 

even after disconnecting from the computer. If the app has been used recently, you can find it in 

the list of recently used apps, which is called by clicking the third button on the panel at the 

bottom. 

In the lower and upper parts of the screen, there are system panels for placing 

notifications and navigating the device. The bottom navigation Bar is designed for navigation on 

devices that do not have hardware navigation keys (all modern devices). The upper part of the 

screen (Status Bar) is used to display various information, such as time, battery level, cellular 

network signal, and information messages. 

Notifications are quick messages that the user can access at any time from the dashboard. 

These may be messages about updates or other important messages that are not serious enough to 

interrupt the user's work. But they can be easily accessed by pulling down the top panel. Clicking 

on the notification brings up the corresponding message. 

Fonts 

Android design uses traditional typographic tools such as scale, sparsity, and grid 

alignment. Successful use of these expressive tools helps the user to perceive information faster. 

The Android 4.0 version of Ice Cream Sandwich introduced the Roboto sans-serif font headset, 

specifically designed for high-resolution screens. The font set is available for free download. The 

typeface includes a straight and slanted font for fonts of different widths. 

Scaling 

Devices differ not only in physical size. An important parameter is the screen density 

(DPI - the number of dots per inch). There are several categories of screen density for Android 

devices: LDPI, MDPI, HDPI, XHDPI, XXHDPI, and XXXHDPI. To ensure that interface 

elements have the same physical size on the screens of different devices, Google has introduced 

an abstract unit of measurement - DP (resolution-independent pixel). One DP is equal to one 

pixel on an MDPI screen. Devices that have less than 600dp on the short side are considered 

phones, otherwise we are talking about tablets. 
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1. What means limiting input elements? 

2. What is the main feature of the essence of an object for a person? 

3. Describe the recommendation of the developers ? 

 
 

Basics of multi-window 

application development 
 
Multi-window applications 

 For mobile apps, the main limitation is the size of the device's screen. Very often, it is not 

possible to place all the elements of a full-featured application so that they can be seen at the 

same time. The obvious solution to this problem is to divide the interface into parts according to 

some principle. Main ways to solve this problem: 

* Use various messages (dialog boxes, notifications, tooltips). This method is the simplest and 

does not require editing the manifest file, but it is obvious that only part of the tasks can be 

solved this way. 

* Use multiple activities in the same app. This method is universal and suitable for any 

application, but before implementing it, you need to think very carefully about the structure of 

the future application. Here you need to edit the manifest and organize switching between 

different activities in a user-friendly way. 

* Place components on the activity so that you can easily switch to another part of the interface 

at the right time. 

Each method has its own nuances of use. Let's look at them in more detail. 

Working with dialog boxes 

Dialog box 

 A dialog is a small window that allows the user to get or enter additional information. 

The dialog box occupies only part of the screen and is usually used in modal mode. This means 

that the application is suspended until the user closes the dialog box. In this case, he may need to 

enter some data or simply choose one of the options for the answer. 

In Android OS, there are three types of dialog boxes: 

* The Dialog class and its derivatives. In addition to the traditional set of dialog boxes, it 

contains several additional options that use the capabilities of the touch interface. Dialogs of this 

type do not create new activities and do not need to be registered in the manifest file, which 

greatly simplifies development. However, they work in modal mode and require an immediate 

response from the user, so we recommend using the following two types of messages for simple 

notification. 

• Notifications (notifications). These are messages that appear in the top bar in the notification 

area. To read this message, pull down the top curtain on the home screen. The user can do this at 

any time, so notifications should be used when the message is important, but does not require 

immediate reading and response. 

* Tooltips (toasts). Messages that appear directly on the app screen, blocking its interface, and 

after a while (usually a few seconds) automatically disappear. We recommend using them for 

simple notifications that do not require a response from the user, but are important for the user to 

continue working. 
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Using the Dialog class 

The Dialog class is basic for dialogs and is rarely used directly. We recommend using 

derivatives of this class: 

* AlertDialog. The dialog box can contain a title, up to three buttons, a list of selectable values, 

or custom content. 

* DatePickerDialog or TimePickerDialog. A dialog box with a predefined interface that allows 

you to select a date or time. 

* ProgressDialog. Displays a dialog box containing a ruler for the process of performing an 

action. The design guidelines for Android recommend using the ProgressBar component instead. 

You can create your own dialog boxes using the DialogFragment class as a container. In this 

case, you can control its behavior. Note that the minimum version that supports Dialog Fragment 

directly is Android 3.0 (API level 11). If you want to use the features of this class in earlier 

versions, you must add the Support Library to your application. 

Consider creating a dialog box using the AlertDialog class as an example. There are 

many options for dialog boxes in this class, but they all contain the following three parts: 

1. Header. It is not a mandatory element and should only be used if the content part is 

occupied by a detailed message, list, or something else. If you need to make a small message or 

question, do not provide it with a dedicated header. 

2. Substantial part. This can be a message, a list, or some other custom component. 

3. Control button. The dialog can contain no more than three buttons. If the content 

elements are clickable, you can do without buttons at all. 

Notifications 

Notifications are an integral part of the design of Android apps. There are two options for 

displaying notifications in expanded form - normal and advanced (available starting from 

Android 4.1). 

The notification contains the following parts: 

1. Header. 

2. Large icon. 

3. Message text. 

4. Information about the message. 

5. Small icon of the application. 

6. The time (or date) when the message was sent. 

 
Picture 8. - The standard notification 

Tooltip 

Tooltips help you display feedback about user actions. They take up minimal screen 

space and disappear quickly, so we recommend using them to simply notify the user when you 

don't need to get a response from them. Tooltips can appear anywhere on the screen, making 

them more effective. 

Features of developing an application that contains several activities 

Applications that contain multiple activities are used in a wide variety of areas. When 

designing such an application, you should pay great attention to the distribution of its 

functionality across different activities. On the one hand, do not overload the screen with 

information, and on the other - do you need an activity that contains only one input field? Maybe 

you should replace it with a dialog box? 
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There are two main ways to switch between activities: 

• Using buttons and other controls. It does not require a change of thinking for programmers who 

have extensive experience in developing desktop applications, as well as for users who are used 

to actions in the style of "clicked the button, got the result". However, this method is not the 

most suitable for touch screens and requires an experienced smartphone user to make 

unnecessary movements. 

• Using the smartphone's touch screen. The main idea is that the entire screen of a mobile device 

can be used as a control element, and by clicking on certain parts of it, the user can initiate 

certain actions. In more detail, the features of the gesture interface will be discussed later in this 

and the next topics. 

Which method to choose depends on the specific task. There are a number of rules for 

placing interface elements, depending on their importance. For example, a button that performs 

an important action (for example, sending an email) should not be placed in a place where it can 

be accidentally clicked. At the same time, the controls that are used most frequently should be 

positioned in the most convenient way to click. Most likely, moving between activities will not 

be used very often, so we recommend placing the buttons that control these actions at the top of 

the screen. At the same time, it's a good idea to duplicate button clicks by flipping between 

activities. 

In any case, you must manually edit the manifest file to invoke another activity. For each 

new activity, enter information about its name and the name of the xml file that describes it. Note 

that when you load the app first, the activity whose description is first in the manifest appears! If 

you want to change the order of loading activities, you must put the new activity in the first 

place. 

<?xml version="1.0" encoding="utf-8"?> 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

    package="com.myproject.screen" 

    android:versionCode="1" 

    android:versionName="1.0" > 

 

    <uses-sdk 

        android:minSdkVersion="8" 

        android:targetSdkVersion="17"/> 

 

    <application 

        android:allowBackup="true" 

        android:icon="@drawable/ic_launcher" 

        android:label="@string/app_name" 

        android:theme="@style/AppTheme" > 

        <activity 

        android:name="com.myproject.screen.MainActivity" 

        android:label="@string/app_name" > 

        <intent-filter> 

            <action android:name="android.intent.action.MAIN" /> 

            <category android:name="android.intent.category.LAUNCHER" /> 

        </intent-filter> 

        </activity> 

        <activity 

            android:name="com.myproject.screen.AboutActivity" 

            android:label="@string/about_title" > 

        </activity> 

        <activity 

            android:name="com.myproject.screen.SecondActivity" 
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            android:label="@string/title_activity_second" > 

        </activity> 

    </application> 

</manifest> 

Flipping (Swipe) 

There is a way to place more items on an activity than are placed on the screen at the 

same time, in other words, display multiple screens in turn using only one activity. In this case, 

you don't need to edit the manifest file - there is only one activity. However, each screen must 

have its own xml file with its description. 

This method of placing elements is convenient for both the programmer and the user. The 

developer can organize movement between parts of the activity using both buttons and flipping. 

As an example of such an interface, you can use the Twitter app.  

 

 
 

1. Name the main types of dialog boxes. Where are they used? 

2. Think about the concept of your own app. How many activities will it contain? How 

will the movement between them be organized? 

3. Draw a prototype of your own application consisting of several activities. 

 

Lecture 9  
Topic: harnessing the power of smartphone apps 
Introduction 

A lot of work has already been done in this course: the development environment has 

been installed and configured, the first applications have been created, and we want to move on. 

The development of mobile apps for Android has a number of features, some of which we have 

already considered, some are waiting for consideration in the next topics. This topic, as the name 

suggests, is dedicated to the capabilities of smartphones and their use in applications. 

A feature of most mobile devices is the presence of a touch screen and the ability to 

control your finger (touch-interface), it is obvious that this should be taken into account and used 

when developing applications. A smartphone, if it appears in a person, becomes his companion 

always and everywhere, in this regard, it is often used as a camera or music player, and 

smartphones are increasingly becoming tools for orientation on the ground. 

This topic is intended to address the development of applications focused on the touch 

interface, working with sound, using the camera and global positioning systems. 

Distinctive features of smartphones 

It's time to talk about the most interesting features of smartphones that can be used in 

applications. It's no secret that the smartphone is a "smart phone": it requires the presence of an 

operating system and the ability to install additional applications that significantly expand the 

functionality of the device. On the one hand, the smartphone performs all the usual functions of a 

mobile phone and, thanks to its compact size, is always at hand. On the other hand, due to the 

presence of the processor and operating system, it allows you to perform many functions of a 

full-fledged computer. In addition, smartphones have a number of interesting features that are 

not typical for phones and computers. 

First, let's pay attention to the smartphone screen. In modern smartphones, the screen 

occupies almost the entire area of the front panel of the device, has a high resolution and is 

sensitive to touch. Thanks to this sensitivity, you can use virtual controls, most often buttons 

displayed on the screen, to interact with the device and its applications. This eliminates the need 

for physical buttons. In smartphones, the so-called touch interface is implemented - an interface 

based on virtual controls that are selected by a simple touch, as well as the use of gestures. If 
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there are several touch points (i.e. multiple fingers are used), this interface is already called 

multi-touch. 

Another feature of smartphones is that for most of their owners, the possibility of using 

this "smart phone" as an audio or video player plays an important role, so modern devices are 

becoming more and more multimedia. In the first lecture, it was discussed that the Android 

platform includes a set of libraries for multimedia processing, the Media Framework, which 

supports most common media formats. In this regard, applications developed for Android 

smartphones can integrate recording and playback of audio and video, as well as working with 

images. 

An important and frequently used feature of smartphones is the presence of a camera that 

allows you to shoot all the most interesting things: from the first steps of a child to the fall of a 

meteorite. The phone is always at hand and ready to work, so the number of photos and small 

videos has increased dramatically, and any interesting event in the life of an individual can be 

captured and saved for posterity. With the growth of opportunities for obtaining photo and video 

materials, the need for applications that can work with these materials increases. The Android 

platform allows you to develop applications that provide users with the ability to take photos or 

record videos, somehow process the received materials and use them further. 

Most smartphones are equipped with a GPS module, and some even a combined 

GPS/GLONASS module, which allows you to use such a device as a tool for orientation on the 

terrain. In many cases, a smartphone with the appropriate software installed may well replace a 

GPS Navigator. In developing applications, it is sometimes very useful to add the ability to get 

the coordinates of the device and the host, if both are in the same place, and use these 

coordinates for some purpose. For example, there are already applications that allow you to track 

the parameters of a person (athlete) while covering some distances by running, Cycling, skiing, 

etc. This application works during training (the device must move with the athlete), at the end 

you can get full route statistics: the exact travel time, distance, ascents/descents, average speed, 

calories spent, etc. Note that most of the information is based on data obtained from GPS 

satellites. 

Considering the features of smartphones will be incomplete if you leave out the sensors 

and sensors that most devices are equipped with. These micro devices connect your smartphone 

to the environment and add amazing new features. Using the proximity sensor, for example, you 

can turn off the screen backlight when the phone is close to the user's ear during a conversation, 

or block the screen so that it is not possible to accidentally press the end button. The 

accelerometer can be used to change the orientation of the screen, to control games, especially 

simulators, and as a pedometer. The light sensor allows you to adjust the brightness of the 

screen. The gyroscope can be used to determine more precise positioning of the device in space. 

All these features together increase the attractiveness of smartphones and allow 

developers to create applications with a variety of useful, interesting and sometimes unexpected 

features. Later in the lecture, we will look at these features of smartphones in more detail and 

learn how they can be used in the development of applications. 

Sensor (touch) control 

In this section of the lecture, we'll look at how to add touch controls to Android mobile 

apps. Touch control involves using touch gestures to interact with the app. Table 9.1 shows the 

set of gestures supported by the Android system. 

You can talk about the ability to control the app using touch gestures when the app is able 

to recognize that a certain gesture is hidden under a set of screen touches and perform the 

appropriate action. The gesture recognition process usually consists of two stages: data collection 

and gesture recognition. Let's look at these steps in more detail. 

Collecting data about sensory events 

The main actions that the user can perform when interacting with the touch screen: touch 

the screen with your finger, move your finger across the screen, and release. These actions are 

recognized by the Android system as touch events. 
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Each time a touch event occurs, the onTouchEvent () method is called. Event handling is 

possible if this method is implemented in an activity class or some component, otherwise the 

event is simply ignored. 

The gesture starts at the first touch of the screen, continues while the system tracks the 

position of the user's fingers, and ends with the final event that no finger touches the screen. The 

MotionEvent object passed to the onTouchEvent () method provides details of each interaction. 

Consider the main constants of the MotionEvent class that define sensory events: 

* MotionEvent.ACTION_DOWN - touching the screen with your finger is the starting point for 

any touch event or gesture; 

* MotionEvent.ACTION_MOVE-move your finger across the screen; 

* MotionEvent.ACTION_UP-raising your finger from the screen. 

The app can use the provided data for gesture recognition. 

You can implement your own event handling for gesture recognition, so you can work with 

arbitrary gestures in the application. If the application needs to use the standard gestures 

described in table 9.1, you can use the GestureDetector class. This class allows you to recognize 

standard gestures without handling individual touch events. 

Gesture recognition 

Android provides the GestureDetector class for recognizing standard gestures. Some 

gestures it supports include: onDown(), onLongPress(), onFling (), and so on. you Can use the 

GestureDetector class in conjunction with the onTouchEvent () method. The recognition of 

supported gestures is discussed in detail in the first part of the laboratory work in this topic. 

Starting with version 1.6, Android provides an API for working with gestures, which is 

located in the android package.gesture and allows you to save, load, create, and recognize 

gestures. The Android virtual device (AVD), starting with the same version 1.6, contains a pre-

installed application called Gesture Builder that allows you to create gestures. Once created, 

gestures are saved on the virtual device's SD card and can be added to the app as a binary 

resource. 

To recognize gestures, you must add the GestureOverlayView component to the activity 

XML file. This component can be added as a regular GUI element and embedded in the layout, 

such as RelativeLayout. On the other hand, it can be used as a transparent layer on top of other 

components, in this case it should be written as a root element in the XML file of the activity. 

In addition to all of the above, to use your own gestures in the application, you must 

implement the ongestureperformedlistener interface and its onGesture Performed () method. 

 

 
 

1. What means Sensor (touch) control 

2. What is Gesture recognition? 

3. Describe distinctive features of smartphones 

 

 

 Working with multimedia 
 

The Android multimedia library includes support for playing many of the most common 

formats, making it easy to use audio, video, and images in applications. You can play audio or 

video from media files saved as application resources (raw resources), from files located in the 

file system, or from a data stream received over a network connection, all using the MediaPlayer 

API. 
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Note: you can only play audio files on a standard output device, and you cannot play audio 

during a call. 

For audio and video playback, Android provides the MediaPlayer class. Moreover, when 

working with audio content, this class allows you to play raw data, i.e. it is possible to play 

dynamically generated audio. 

A diagram of the life cycle of an instance of the MediaPlayer class. Ovals represent the 

States of the MediaPlayer object, and arcs show which methods must be called to change the 

state of the MediaPlayer object. Arcs with one arrow represent calls to synchronous methods, 

and arcs with two arrows represent calls to asynchronous methods. 

The MediaPlayer object goes through several States during its lifecycle: 

* idle-an instance of the MediaPlayer class has been created. you can use the new operator or 

call the reset method to create It(); 

* initialized - the source of media information is set, and the setDataSource method is used to set 

the source(); 

* error - some error has appeared, for example, the audio / video format is not supported, the 

resolution is too high. to get the object out of this state, you need to call the reset method(); 

* preparing - MediaPlayer prepares the media source for playback, and the preparation is 

initiated by the prepareAsync method(); 

* prepared - the state of readiness for playback can be achieved in two ways: 

 synchronous method: call the prepare () method, which puts the object in the ready state; 

 asynchronous method: triggering the onPrepared () method of the On Prepared Listener () 

interface in the prepared state, as a response to a ready event; 

 started - media content is being played, and the object enters this state after calling the start 

method(); 

 paused-playback is paused, and MediaPlayer goes to This state after calling the pause 

method(); 

 stopped-playback is stopped, and MediaPlayer goes to This state after calling the stop 

method(); 

 playback Completed - the end of the content being played has been reached, and the object 

enters this state after the oncompleted() method of the OnCompletionListener listener 

interface is triggered, as a reaction to the end of the material being played; 

Note: from the Paused and Playback Completed States, you can return to playback by 

calling the start () method. From the Stopped state, you must go through media content 

preparation before returning to the playback state. 

Calling the seekTo() method allows you to change the playback location. 

• end - the end of the MediaPlayer object's life cycle. the object enters This state after calling the 

release () method. 

Android provides the MediaRecorder class for recording audio and video.  

The MediaRecorder object goes through several States during its lifecycle: 

Initial - created an object of the MediaRecover class, which can be created using the new operator or calling  

the reset method(); 

Initialized - the MediaRecover object is ready for use. the object enters this state after calling one of the  

setAudioSource() or setVideoSource () methods that specify audio or video sources for recording; 

Data Source 

Configured 

- the main properties of the data receiver are set, the state is initiated by the setOutputFormat  

() method, and some methods from the list must be executed to configure the properties:  

setAudioEncoder (), setVideoEncoder(), setOutputFile (), setVideoSize(), setVideoFrameRate(),  

setPreviewDisplay(); 

Prepared - write ready state, initiated by the prepare method(); 

Recording - recording is in progress, initiated by calling the start method(); 

Released - the entry is completed, all resources are freed. 

Using the built-in camera 
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The Android platform includes support for the camera available on the device, allowing apps to 

take photos and record videos. There are two ways to solve these problems: 

1. direct access to the camera; 

2. using Intent to call an existing application. 

Consider the main relevant classes: 

Camera - a class that implements device camera management. This class is used to take 

photos or record videos when creating an app that works with the camera. 

SurfaceView - a class used to provide the user with a preview option. 

MediaRecorder - class used for recording video from the camera. 

Intent - a class containing an abstract description of the operation being performed, 

which is passed to the Android system, and the OS itself finds and launches the 

necessary application and returns the result of its operation. Two types of intent 

are used to work with the camera: 

Interaction with positioning systems 

Positioning systems allow you to determine the location in a certain coordinate system, usually 

determined by latitude and longitude. 

Since a smartphone is a mobile phone, it can use the methods commonly used by mobile phones 

to determine its location. 

• First, the smartphone constantly communicates with the cell tower in which it is located. Each 

cell tower in the world has a unique identifier, called a cell ID, and the latitude and longitude of 

its location are known for it. In this regard, the smartphone, knowing the ID of the cell in which 

it is located, can get the geographical coordinates of the center of this cell. Cell radii vary 

depending on how active network traffic is expected in a particular area. Of course, this method 

of positioning gives very approximate results, which is called "plus or minus the tram stop". 

• Second, most often the smartphone is in the range of more than one cell tower. In modern 

mobile technologies, starting with the 2G generation, the cell tower can determine which 

direction the signal is coming from. If the phone is in the range of two or three cell towers, they 

can triangulate its location. The phone can ask the network for information about where it is 

located. Such a technique of location determination can be very accurate and does not require 

installation of additional equipment. 

In addition to the location capabilities available to conventional mobile phones, most 

smartphones are equipped with global positioning system (GPS) satellite systems. Currently, the 

most common global satellite positioning systems in the world are: GPS, developed and 

implemented in the United States, and the GLONASS system (global navigation satellite 

system), a Soviet and later Russian satellite navigation system. Many smartphones can use 

signals from two navigation systems at once, which can significantly increase the reliability and 

accuracy of determining coordinates, especially in urban conditions. 

In addition to the above-mentioned positioning methods, it is also possible to use WiFi, 

Bluetooth, and NFC signals, as well as an internal sensor for more accurate geolocation, 

especially indoors. 

In this section, we will be primarily interested in the possibility of adding the ability to 

determine the coordinates of the device and work with maps to applications. When creating apps 

that take your current location into account, you can use GPS and network location detection 

(using the Network Location Provider) for Android. Despite the fact that GPS gives more 

accurate results, it does not work very well in rooms (more often it does not work), it consumes a 

lot of battery power and the speed of determining coordinates does not always meet the user's 

expectations. Network Location Provider determines coordinates using cell tower signals and 
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WiFi, can work both outdoors and indoors, uses battery power more sparingly, and works faster 

than GPS. To get coordinates in the app, you can use both methods or choose one of them. 

Android provides apps with access to the geolocation capabilities of a mobile device, through the 

classes of the android package.location. The Central class of this package is the 

LocationManager class, which provides access to system services for determining device 

coordinates. 

You can add maps to apps using the Google Maps Android API, which automatically controls 

access to Google Maps servers, data loading, map display, and touch gestures on the map. You 

can also use API calls to add markers, polygons, and external transparent layers, as well as to 

change the custom view of individual map sections. 

The key class in the Google Maps Android API is the MapView class, which displays a map 

with data received from the Google Maps service. When MapView has focus, It can intercept 

keystrokes and touch gestures to perform automatic map movement and zoom, and can also 

manage network requests to retrieve additional map fragments. This class also provides all the 

user interface elements needed to manage the map. 

The Google Maps Android API is not part of the Android platform, but is available on any 

device with the Google Play Store running starting from Android 2.2 via Google Play services. 

To enable integration of Google Maps into apps, you must install the Google Play services 

library in the Android SDK. 

For more information, the questions of adding geolocation capabilities to applications and using 

maps (Google Maps) are discussed in the fourth part of the laboratory work on this topic. 

 

 
 

1. What the main relevant classes do you know? 

2. What means Data Source Configured? 

3. Describe Interaction with positioning systems 

 

 Using libraries 
 

Library (from the English. library) in programming - a collection of subroutines or 

objects used for software development. There are a large number of plug-in libraries available 

for the Android OS. They can be classified according to their purpose. Select the following 

groups: 

* Compatibility libraries. They allow you to use features that appeared in some version of the 

Android OS on earlier versions of the platform. The fact is that new versions of the API are 

released much faster than devices that support this version are widely used. On the one hand, the 

developer should focus on new features and be able to use them, and on the other hand, try to 

make the application work on the maximum number of devices. Compatibility libraries make 

this contradiction less rigid. 

* Special purpose libraries. They are used for developing games, working with social networks, 

collecting statistics, and in other cases. 

* Libraries that provide additional features. This category includes a large number of different 

libraries. This includes libraries for drawing graphs, working with images, modified controls, 

and more. 

Connecting libraries 

Libraries can be delivered either in a compiled and ready-to-use form (jar files), or in source 

code. Connect the library (file *.jar) is very simple. It is enough to create a libs folder in the 
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project (at the same level as the src and res folders) and copy the library file there (you can 

simply drag and drop). Next, you need to add it to the project via the Project -> Properties menu. 

If the library is presented as source code, you must first build it. You need to right-click on the 

root folder of the project - > Export: - > Java -> Runnable JAR file ->Specify the class to run -> 

Specify the build location -> Finish (picture 9). 

Picture 9. - Building a library from source code 

Overview of popular libraries 

Android Support Library 

The Android Support Library is a set of libraries that provide backward compatibility of 

new APIs on older versions of the platform. Each library in this set is backward compatible to a 

specific level of the Android API. This means that your apps will be able to use the library's 

features and run on Android devices 1.6 (API level 4) and higher. 

Connecting support libraries in Android is a good way to develop applications that 

depend on the version and capabilities of the platform. Using the Support Library features will 

help you distribute your app to more users. If you use sample Android apps, you may notice that 

all of them contain one or more support libraries by default. 

You can learn about the capabilities of different versions of the Android Support Library 

on the official website. You can download and install these libraries using the Android SDK 

Manager by selecting the necessary items in the Extras section. 

When setting up backward compatibility, you must edit the manifest file to specify the 

minimum version of the Android SDK that is required to run the app, and the main (target) 

version: 

<uses-sdk 

    android:minSdkVersion= " 7" 

    android:targetSdkVersion="17" /> 

Third-party libraries 

In addition to official and Google-supported compatibility libraries, there are similar 

solutions from third-party developers. You can use them at your own risk, but in some cases they 

are preferable because they have some additional features. 

https://www.intuit.ru/EDI/17_01_19_1/1547677180-29717/tutorial/1258/objects/14/files/14_01_2.jpg
https://www.intuit.ru/EDI/17_01_19_1/1547677180-29717/tutorial/1258/objects/14/files/14_01_2.jpg
https://www.intuit.ru/EDI/17_01_19_1/1547677180-29717/tutorial/1258/objects/14/files/14_01_2.jpg
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NineOldAndroids is one example of such libraries. It is designed to use animation, which 

has only been available since the Honeycomb version (Android 3.0), on all earlier platforms. It 

supports various animation features and is very easy to use. The main advantage of this library is 

that it works for all Android versions starting from 1.0. 

Another example of this solution is the actionbarsherlock standalone library. You can use 

it to use the native ActionBar component, which appeared only in Android 4.0, in earlier 

versions (2.x and higher). You can download it from the official website.  

Special purpose libraries 

Yandex.Metrica for Apps is a set of libraries for collecting mobile app usage statistics. 

The metric shows up-to-date statistics about app usage. The service allows you to answer 

questions about the audience and highlight any of its segments. Tools help you understand how 

people use the app. The SDK allows you to track the following data: 

• device information; 

• information about the sessions; 

• information about the source of the user's transition to the app download page; 

• actions performed by the user in the app; 

• the location of the user; 

* errors that occur while using the app; 

* custom events; 

• other data (for example, the number of users who installed the app). 

Detailed instructions for adding to the Yandex app.Metrics and working with it are 

available on the official website. 

Facebook SDK  for Android is the official Facebook library for Android. Allows you to 

write messages on the wall, read and change statuses, watch your friends ' feed, and more. The 

official website contains a large number of examples and instructions for developing 

applications. 

Application libraries 

This category includes various libraries that provide additional features. 

Universal Image Loader for Android is a powerful and flexible library designed for 

loading, caching, and displaying images in Android. Multi-threaded download of images. 

* Extensive customization and configuration options. 

* Caching of downloaded images both in RAM and on the map. 

• Support for widgets. 

* Supports Android 2.0 and higher. 

jsoup: Java HTML Parser is designed for parsing HTML pages. Provides a very 

convenient API for extracting and manipulating data using DOM, CSS, and jQuery-style 

methods. Supports HTML5 specifications and allows you to parse pages in the same way as 

modern browsers do. 

Opportunities: 

• Can accept a URL, file, or string as a parameter. 

* Finds and retrieves data using DOM and CSS selectors. 

• Allows you to manipulate HTML elements, attributes, and text. 

* Outputs pure HTML. 

Examples of its use can be found on the official website. 

Android Holo ColorPicker is a convenient library that allows you to select a color using 

the color wheel, made in the officially recommended Holo style. The library's website contains a 

description of working with it and the necessary links. 

The MapNavigator library is designed to work with Google Maps. Allows you to 

determine directions and display the route on the map. Works only with Google Maps v2. You 

can download it on the official website. 

AChartEngine is a library for plotting graphs. Allows you to build graphs of various 

types: 
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• Line graphs of functions. 

* Point-to-point graphs. 

• Histograms. 

• Pie chart. 

* Bubble charts. 

* Combined charts. 

• Other types of charts and graphs. 

All chart types support multiple data series. 

The developer's website contains detailed documentation in the Javadoc pages style, 

examples of using the library, and its source code. 

Of course, we have considered only a small percentage of existing libraries. The review 

does not claim to be complete, but it is not so important, since its purpose was to present the 

variety of opportunities that open up to the developer. In addition, a large number of different 

libraries are described on the site http://www.androidviews.net/. 

Security of using plug-in libraries 

Plug-in libraries are a very convenient tool that facilitates the work of the programmer. 

However, application developers who use third-party libraries of this kind are often unaware of 

their security problems. The library may contain features that can be used by malicious users for 

criminal purposes. 

For example, in October 2013, an article was published with the results of a study, 

according to which a popular library for developers that provides the ability to display ads in 

applications can be used to collect information and run malicious code. The researchers did not 

reveal the true name of the library, but described the possible harm. For example, it can run 

arbitrary code on the device, extract text messages, a list of contacts and calls, transmit secret 

user information in plain text over the HTTP Protocol, use the camera without the user's 

knowledge, and run malicious java scripts. An attacker can turn this library into a botnet by 

intercepting its traffic and sending malicious commands and code. 

Care should be taken when choosing a library. If the library is supplied as source code 

and there is not much information about it, it is not superfluous to look through its code in search 

of strange functions that are not necessary for its functioning. However, for a library that has 

already been built, source code analysis can be a difficult task. Therefore, when choosing a 

library, you should follow a number of rules: 

* Do not use compromised libraries. If there is information about a library that it may 

contain malicious code, you should stop using it in new projects and, if possible, review its use 

in existing ones. 

* Use libraries from questionable sources with caution. 

* Be sure to check out the forums and sites where libraries can be discussed. In addition, 

it can help you find the most appropriate solution for your specific task. 

* If possible, view the source code. 

* Apply other information security rules that may be relevant in each case. 

 

 
 

1. Select libraries groups 

2. What is Yandex.Metrica? 

3. Describe distinctive features of smartphones 
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Working with databases 

 
Introduction 

We will move forward in considering issues related to the development of applications 

for smartphones. 

Modern programming is difficult to imagine without the use of databases. sooner or later, 

in the process of application development, there is an awareness of the need for long-term 

storage and processing of structured information. This lecture focuses on issues related to the use 

of SQLite databases in applications developed for Android. SQLite databases are the basis for 

building a working and functional program that needs to work with large amounts of structured 

information. 

Later in the lecture, we will go on to consider such interesting topics as creating graphic 

images and animations, as well as working with these elements. The Android platform provides 

a variety of ways to add graphics and animations to apps and use them. 

Very often, mobile devices help to "pass the time" in queues, waiting for transport and 

many other situations that often arise in modern life. The easiest thing to do in such moments is 

to take a simple game, in this regard, the theme of game development for mobile devices has 

become quite popular recently. Of course, game development is a serious matter, but even an 

individual developer can create a game that can captivate the user. In this topic, we will consider 

the basic principles of creating games for smartphones, in the laboratory work, we will consider 

the process of creating a simple game. 

Basics of working with databases, SQLite 

SQLite is a small and powerful database management system. This system was created in 

2000 and was developed by Dr. Richard HIPP (Dr. Richard Hipp). Currently, it is one of the 

most common SQL database management systems in the world. There are several reasons why 

SQLite is so popular: it is free; it is small, about 150 KB; it does not require installation and 

administration. For more information, see http://www.sqlite.org. 

The SQLite database is a regular file that can be moved and copied to another system (for 

example, from your phone to your work computer) and it will work fine. Android stores the app's 

database file in a folder: 

data/data/packagename/databases/, 

     

where packagename is the name of the package where the application is located. 

To access this file, you need to run SQL commands, Android hides some of the details 

using helper classes and convenient methods, but you still need to have at least a minimal 

knowledge of SQL to use these tools. 

SQL database accesses are performed using queries. there are three main types of SQL 

queries: DDL, Modification, and Query. 

* DDL requests. These queries are used to create tables. Each table is characterized by a 

column name and description that contains the column name and data type. A database file can 

contain multiple tables. 

Example of a query for creating a table: 

create Table_Name ( 

 _id integer primary key autoincrement, 

 field_name_1 text, 

 field_name_2 text); 
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The first column is designated as primary key, i.e. a unique number that uniquely 

identifies the row. The word autoincrement indicates that the database will automatically 

increase the value of the key when adding each record, which ensures its uniqueness. There is an 

agreement to always call the first column _id. this is not a strict SQLite requirement, but it may 

be necessary when using a content provider in Android. 

It should be borne in mind that in SQLite, unlike many other databases, column data 

types are only a hint, i.e. an attempt to write a row to a column intended for storing integers or 

Vice versa will not cause any complaints. This fact can be considered as a feature of the 

database, and not as an error, this is what the authors of SQLite pay attention to. 

* Modification requests. These queries are used to add, edit, or delete records. 

Example of a request to add a row: 

insert into Table_Name values(null, value1, value2); 

       

In this case, the values will be placed in the corresponding columns of the table. the first 

value is set for the _id field and is null, because SQLite calculates the value of this field itself. 

When adding, you can specify columns to place values in, and the other columns will be 

filled with default values. in this case, you can add items in the changed order. Example of such 

a request: 

insert into Table_Name(field_name_2, field_name_1) 

  values(value2, value1); 

       

In this case, values are added only to the fields field_name_1 and field_name_2, and the 

order of the fields is changed, and with it the order of the values, sometimes this is convenient. 

Examples of change requests on-line: 

update Table_Name set Field_Name_1 = value; 

       

changes the value of the Field_Name_1 column to value in the entire table; 

update Table_Name set Field_Name_1 = value where _id = smth; 

       

changes the value of the Field_Name_1 column only in the row whose _id is equal to 

smth. 

Examples of row deletion requests: 

delete from Table_Name; 

delete from Table_Name where Field_Name_1 = smth; 

       

the first query deletes all rows in the table, and the second query deletes only those rows 

in which the Field_Name_1 column has the value smth. 

* Query queries. These queries allow you to get selections from a table based on various 

criteria. Example query: 

• select * from Table_Name where (_id = smth); 

• select Field_Name_1, Field_Name_2 from Table_Name 

    Field_Name_1 = smth); 

The first query outputs a string with _id equal to smth, and the second query outputs two 

elements of Field_Name_1 and Field_Name_2 rows in which Field_Name_1 is equal to smth. 

Let's go back to the issues related to using the SQLite database in Android applications. 

Any database created in the app is available to any app class, but is not available from outside. 

To open access to the database for other applications, you must use Content Providers. 

The SQLiteOpenHelper class is provided for creating and updating a database in 

Android. When developing an application that works with databases, you must create a class that 

inherits from SQLiteOpenHelper, in which you must implement methods: 

onCreate() - called when the database is first created; 
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onUpgrade() - called when the database needs to be updated. 

Optionally, you can implement the method: 

onOpen () - called when opening the database. 

In the same class, it makes sense to declare string constants that define the names of tables and 

columns. The resulting class will take care of opening the database if it exists, or creating it 

otherwise, and updating the database if necessary. 

Android provides a class for working with the SQLite database directly. this class is called 

SQLiteDatabase and contains methods: 

openDatabase() - allows you to open the database; 

update() - allows you to update rows in a database table; 

insert() - allows you to add rows to a database table; 

delete() - allows you to delete rows from a database table; 

query() - allows you to make queries to the database; 

execSQL() - allows you to perform database queries. 

To add new rows to a table, the ContentValues class is used. each object of This class is a single 

table row and looks like an associative array with column names and values that correspond to 

them. 

To get the results of queries to the database, the Cursor class is used. objects of this class refer to 

the resulting data set and allow you to control the current position in the data set returned during 

the query. 

You can use content providers (ContentProvider) to provide access to data for other applications. 

Any information managed by the content provider is addressed via a URI: 

content://authority/path/id 

content://  is the standard required prefix; 

authority - provider name, we recommend using the full qualified package name to avoid name 

conflicts; 

path - a virtual folder inside the provider that determines the type of data requested; 

id - the primary key of a single requested record, this parameter is not specified for 

requesting all records of a certain type. 

Content providers support standard query syntax for reading, editing, inserting, and deleting 

data. 

 
1. What means SQLite? 

2. What are DDL, Modification, and Query? 

3. Describe Basics of working with databases 
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 Creating animations 
 

Android provides powerful APIs for animating user interface elements and building 2D 

and 3D images. 

The Android platform provides two animation systems: property animation, introduced in 

Android 3.0, and animation of user interface components (inheritors of the View class). Let's 

take a closer look at both of these systems. 

Animation properties (Property Animation). The property animation system allows you to 

define an animation for changing any property of an object, regardless of whether it is displayed 

on the screen or not. Using this system, you can set the following animation characteristics: 

* Duration specifies the duration of the time period for the animation to run. by default, 

this value is 300 MS. 

* Time interpolation involves calculating the value of a property at each point in time, as 

a function of the amount of time that has elapsed since the animation began. 

• The number of repetitions and behavior determines whether the animation should be 

repeated when the end of the specified time period is reached, as well as the number of 

repetitions if necessary. This feature also allows you to set the ability to play in reverse order, if 

this option is selected, the animation is scrolled back and forth a specified number of times. 

* The animation group allows you to organize animations into a set and set the execution 

mode: simultaneously, sequentially continuously, or with some delays. 

• The frame refresh rate determines how often the animation frames will change. By 

default, the update occurs every 10 MS, but the speed at which the application will be able to 

update frames ultimately depends on the system load. 

Most of the property animation system API is in the android package.animation. You can 

also use interpolation blocks defined in the android package.view.animation. 

The Animator class provides a basic structure for creating animations. This class is 

usually not used directly, since it provides minimal functionality, so the most common use is for 

inheriting classes that extend the capabilities of the Animator class. Let's look at the main classes 

used to create property animations. 

* ValueAnimator (descendant of the Animator class). This class is the main time 

allocation handler for animating properties, and it also calculates the values of the property that 

is intended for animation. It provides all the basic functionality: calculates animation values and 

contains time-distributed details of each animation; contains information about the need to repeat 

the animation; contains listeners who receive notifications about update events; and provides the 

ability to set custom types for calculation. In the process of animating properties, you can select 

two parts: calculating the value of the property for which the animation is defined, and assigning 

the resulting value to the corresponding field of the object. ValueAnimator does not perform the 

second part, so you need to keep track of updates to values calculated in the ValueAnimator class 

and change objects that are subject to animation. Visually considered parts of the animation 

using the ValueAnimator class are presented on (picture 10). 
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Picture 10. - The process of animating properties using the ValueAnimator class 

* AnimatorSet (descendant of the Animator class). Provides mechanisms for grouping 

animations so that they are executed in some way relative to each other. You can define how 

animations are executed simultaneously, sequentially, and with time delays. 

Compute classes define how to calculate the values of specified properties. They get: the 

time distribution data provided by the Animator class, the start and end values of the property, 

and then use this data to calculate the values of the property that is being animated. The 

following calculators exist in the property animation system: 

* IntEvaluator for calculating integer property values; 

• FloatEvaluator to calculate the real values of the properties; 

* ArgbEvaluator for calculating color values in hexadecimal representation; 

* TypeEvaluator-an interface that allows you to create your own calculators. 

Interpolators determine which time functions are used to calculate the values of the 

properties for which the animation is set. Interpolators are defined in the android 

package.view.animation. If none of the existing interpolators are suitable, you can create your 

own by implementing the TimeInterpolator interface. 

Animation of user interface components. This system can be used to implement 

transformation animations on view class inheritors. The following information is used to 

calculate the transformation animation: start point, end point, size, rotation, and other General 

aspects of the animation. A transformation animation can perform a series of simple changes to 

the content of an instance of the View class. For example, for a text field, you can move, rotate, 

stretch, or compress text. if a background image is defined, it must change along with the text. 

The android package.view.animation provides all the classes needed to implement 

transformation animation. 

You can use either XML or Android code to set the sequence of instructions for animating 

transformations. It is more preferable to define animations in XML files. these files should be 

located in the res/anim/ project folder. The XML file must have a single root element, it can be 

any of the individual elements: < alpha>, <scale>, <translate>, <rotate>, an interpolator, or a 

<set> element that contains groups of these elements, including other <set>elements. By default, 

the user animations run at the same time to specify sequential execution is necessary to 

determine the startOffset attribute. 

In addition to the considered animation systems, frame animation can be used, which is 

implemented by a quick change of frames. each frame is a graphic resource and is located in the 

res/drawable/ project folder. 

2D and 3D graphics 

When developing an app, it is important to clearly understand the graphics requirements in 

this app. Different graphic tasks require different techniques to solve them. Later in the lecture, 

we will look at several ways to image graphical objects in Android. 

Canvases and graphic objects. The Android platform provides an API for displaying 2D 

graphics that allows you to draw your own graphic objects on the canvas or modify existing 

ones. There are two ways to display 2D graphics: 

https://www.intuit.ru/EDI/17_01_19_1/1547677180-29717/tutorial/1258/objects/16/files/16_02.jpg
https://www.intuit.ru/EDI/17_01_19_1/1547677180-29717/tutorial/1258/objects/16/files/16_02.jpg
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1. Draw graphics or animations in a user interface element. In this case, the graph is 

controlled by the process of displaying the hierarchy of interface elements. Suitable for 

displaying simple graphics that do not require dynamic changes. 

2. Draw graphics directly on the canvas (Canvas class). In this case, you need to take 

care of calling the onDraw () method by passing it to the Canvas class, or calling one of the draw 

methods...() methods of the Canvas class (for example, drawPicture ()). By doing this, you can 

control the animation. This path is suitable when you need to constantly redraw the application 

window, for example, for video games. 

Hardware acceleration. Starting with Android 3.0 (API level 11), the 2D graphics image 

pipeline in Android supports hardware acceleration. This means that all drawing operations on 

the canvas are performed using the GPU. Due to increased resource requirements, the application 

will consume more RAM. Hardware acceleration is available by default if the API target level is 

greater than or equal to 14, but can be enabled explicitly. If your app uses only standard views 

and graphics, enabling hardware acceleration should not result in any undesirable graphical 

effects. However, because hardware acceleration is not supported by all 2D graphics operations, 

enabling it may disrupt some custom images or drawing calls. Problems usually manifest 

themselves in the invisibility of certain elements, the appearance of exceptions, or incorrectly 

displayed pixels. To fix this, Android allows you to enable or disable hardware acceleration at 

different levels: application level, activity level, window level, and interface element level. 

OpenGL. Android supports high-performance 2D and 3D graphics using the OpenGL open 

graphics library, more specifically the OpenGL ES API. The OpenGL library is a cross-platform 

API that defines a standard programming interface for hardware that processes 3D graphics. 

OpenGL ES is a type of OpenGL designed for embedded devices. Android supports multiple 

versions of the OpenGL ES API: 

* OpenGL ES 1.0 and 1.1 supported by Android 1.0 and higher; 

* OpenGL ES 2.0 is supported by Android 2.2 (API level 8) and higher; 

* OpenGL ES 3.0 is supported by Android 4.3 (API level 18) and higher. 

OpenGL ES 3.0 support on a real device requires a graphics pipeline implementation 

provided by the manufacturer. Therefore, a device running Android 4.3 or higher may not 

support OpenGL ES 3.0. 

Basic principles of developing game applications for smartphones 

Game development is usually a rewarding business because people have played games, are 

playing and will play them. Even if the result of the work will not bring much profit, in any case, 

it can bring joy to children and friends, and you should not forget about yourself. At the same 

time, the development process itself can seriously increase the level of skill, especially for a 

novice developer. 

If you have a strong desire to create a game application, you need to keep in mind some 

features: almost any game involves a plot, games usually have a spectacular graphic design and 

provide a certain gameplay (gameplay). And these points should be well thought out before you 

start programming. 

The game's plot consists of a sequence of events. The need for a story depends most on the 

genre of the game: in some genres, you can do without a story at all. Do not underestimate or 

overestimate the importance of the story, because it is only one of the components of the success 

of the game. The decision about whether or not the story is needed in the game, if necessary, to 

what extent and how it will be built, must be taken carefully and before the start of development. 

When choosing the method of graphic design of the game, keep in mind that using 3D 

graphics will seriously complicate the development process, even a simple 3D game will take a 

lot of time. In most games for mobile devices, 2D graphics are sufficient, especially in the case 

of a novice developer or a team of such. 

You should take into account the limited capabilities of mobile devices: relatively low 

computing power; limited RAM and disk memory; small size and low screen resolution; possible 

problems associated with the organization of data transfer; limited battery charge. 
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1. What means OpenGL 

2. What is 3D graphics? 

3. Describe the main classes used to create property animations 

 

 

Basic principles of game 
application development 
for smartphones 
 

Game development is usually a rewarding business because people played games, they 

play and will play. Even if the result of the work will not bring much of course, in any case, it 

can bring joy to children and friends, and you should not forget about yourself. At the same time, 

the development process itself able to seriously increase the level of skill especially for beginner                      

rs developer's. 

If you have a strong desire to create a game application, it is necessary to keep in mind 

some features: almost any game  assumes the presence of a plot, games usually differ in 

spectacular graphic design and provide a certain gameplay/ (gameplay). And these points should 

be well thought out before start programming. 

The game's plot consists of a sequence of events. Necessity the plot most depends on the genre 

of the game: in some genres, you can do without a plot at all. Do not underestimate or 

overestimate the importance of the plot, because it is only one of the components 

success of the game. The decision about whether the story is necessary or unnecessary in the 

game, 
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To close if necessary, to what extent and how it will be built, it is necessary to make a balanced 

decision before starting development. When choosing a method for graphic design of the game, 

you should keep in mind note that using 3D graphics will seriously complicate the development 

process, even a simple 3D game will take a lot of time. In the majority games for mobile devices 

have enough 2D graphics, especially in the case of a novice developer or a team of such. You 

should consider the limited capabilities of mobile devices:  relatively low computing power; 

limited volume RAM and disk memory; small size and low resolution 

 

 
 

1. What is game? 



Development mobile application 

2. Describe Basic principles of game application development 

 

Overview of the features of 
Intel XDK 
 

Intel® XDK NEW - the first edition of the new version of Intel® XDK, released in 

September 2013. The release was due to Intel's acquisition of appMobi* development tools for 

HTML5 in February 2013, which include appMobi* XDK and Dev Center (version build 

service). 

Main features and advantages of the new version: 

Cross-platform and free development environment. 

Contains tools for rapid prototyping of mobile application interfaces. 

Includes tools for creating, debugging, and building software, as well as a device 

emulator. 

Easy to develop cross-platform applications (not only Android, but also Apple iOS, 

Microsoft Windows 8, Tizen). 

HTML5 and JavaScript development languages. HTML5 is a new trend in app 

development. According to Intel, it is very important to give experienced developers every 

opportunity to switch to this multi-platform standard and help beginners take advantage of new 

features so that they can quickly create applications and games that are compatible with almost 

all modern platforms. 

After registration, developers can use the cloud service to store their applications. 

Unfortunately, Intel XDK has a number of disadvantages: 

The presence of" bugs " in the environment that complicate the work on applications. 

Html5 applications run slower and require more resources than so-called "native" 

applications. 

 Environment Composition 

Environment Intel XDK consists of a set of development tools (editor, device emulator 

and debugger), libraries, user interfaces, Javascript, optimized for mobile applications, 

application testing on devices application programming interfaces for developers of gaming 

applications with rapid visualization, Intel's cloud for the preparation of versions of the 

application for most of the online stores and transfer iOS apps* HTML5 Wednesday. 

The environment is easily installed on Linux, Microsoft Windows and Apple operating 

systems and provides a range of functions for interacting with the device's operating system: 

connecting native plug-ins, working with phone contacts, camera, accelerometer, geolocation, 

multi-touch, built-in video and audio players, etc. 

Application development can be based on empty templates and ready-made examples. 

The built-in App Designer allows you to quickly and easily create and edit the user interface (UI) 

in code and designer mode. 

 

 
 

1. Environment Intel XDK consists of ? 

2. What is Intel XDK? 

3. Describe main features and advantages of the new version 
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Laboratory 1. 

Installing and configuring the 

ADT Bundle programming 

environment 
 

The purpose of the laboratory work: 

Installing and configuring the ADT Bundle programming environment 

Task of laboratory work: 

 Install and configure the ADT programming environment 

 Create the first Hello, world app! 

 Learn how to run an app on a mobile device emulator 

Introduction 

The laboratory work is devoted to the description of working in the ADT Bundle 

(Android IDE) environment. This article describes the software that you need to download from 

official sites, install and configure, create and run a simple application on an emulator and 

mobile device. Due to the fact that debugging on devices is associated with a number of 

difficulties, detailed instructions for configuring devices and the Windows operating system 

(version 7 or later) are provided. 

Installing the environment 

Most Android apps are written in Java. One of the most popular development 

environments is Eclipse (it also requires a JDK) with the ADT plugin and Android SDK 

installed. Previously, you had to put all the components separately. Now there is a version of the 

Eclipse environment with already configured add-ONS-ADT Bundle. There are a minimum of 

tools required for application development. We will work with this version. However, it does not 

have everything, so if you need tools that are not included in the ADT Bundle when developing a 

project, you can download them from the developers ' site and add them to your environment. 

You can download the environment from the Android developer site 

(http://developer.android.com/sdk/index.html). 

http://developer.android.com/sdk/index.html
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In order to download the environment, you must accept the terms of the license agreement and 

select your version of Windows (32-bit or 64-bit). 

 
After downloading, unpack the archive to the folder where you want to work (the 

environment does not require special installation). After unpacking, go to the folder and launch 

Eclipse. There may be a small problem here: if you don't have the JDK installed, the 

environment won't start and will require you to specify the path to the JDK folder or install it. 

You can download the JDK from the Oracle website (http://www.oracle.com) 

http://www.oracle.com/
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The website of Oracle 

To download the JDK, you must first accept the terms of the license agreement, and then 

select the desired version. 

 
Downloading JDK 

After downloading, run the setup file and install the JDK. 
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Installing the JDK 

After installing the JDK, the environment should start. 

Next, you need to select (or create a new) workspace, i.e. the place where your projects will be 

located. If you check this box, this workspace will be selected by default, otherwise this window 

will appear every time you start Eclipse. 

 
Choosing a workspace 

Then a window appears where developers suggest sending statistics to further improve the SDK. 

You can agree or refuse. 
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Sending statistics 

Note the Android SDK Manager icon on the toolbar (you can also find it in the Window menu). 

You can use it to add new tools to your environment. 

 
Android SDK Manager 

So, finally, we came to the most important thing-creating a project. 
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To create a project, go to File->New->Android Application Project. 

 
Project creation 

In the window that appears, you must enter the name of the application, the name of the 

project, and the name of the package. It is better not to leave it with the name example, because a 

package with this name cannot be placed in Google Play. Of course, educational applications are 

not downloaded there, but you should keep this in mind for the future. 

Minimum Required SDK - the minimum version of Android that the app will support. Most 

often, version 2.2 is specified by default to support as many devices as possible. If a specific 

feature of your app only works on newer versions of Android, and this is not critical for the main 

feature set of the app, you can enable it as an option on versions that support it. 

Target SDK - the version of Android that your app will be written for; defines the maximum 

version of Android that you tested the app on. This is necessary for compatibility modes. 

Compile With determines which version of Android the app will use. 

For now, leave the default settings as values for this project. 

Project name 

 
Project name 

You can skip the next window without changing it. 



Development mobile application 

 
Project configuration 

Create custom launcher icon to create the application icon. 

Create activity - create an Activity. 

Mark this project as library-create a project as a library. Now this is not necessary, our 

application will not be used in other projects. 

Create Project in Workspace - create a project in the Workspace folder. This folder will store 

all our projects. 

The next step is to create an icon. You can leave the standard one or create your own. In our 

example, we changed the color scheme, shape, and selected a figure from the clipart. 
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Creating an app icon 

Most Android apps have their own screen (form, window), which is called an activity or 

activity. 

The next two Windows create an empty activity. In the first, nothing needs to be changed 

yet. In the second one, you can rename your activity (there may be several of them in the app). 

 
Creating an activity 

Blank Activity is a template designed for mobile phones. 
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Fullscreen Activity-a template that allows you to stretch the app to the full screen (without the 

navigation bar and status bar). 

Master/Detail Flow is a template designed for tablet computers. 

 
Renaming an activity 

So, you created your first project. Of course, this is just a built-in application for checking 

the correct installation of the Toolkit, but many applications are created from it. 

Let's look at its structure. It is shown in the area on the left. 

First of all, we are interested in the activity file. It is located in the src folder in your package. It 

has an extension .java. 

 
Activity 

In the res folder in the layout subfolder, there is an xml file that is a wrapper for our 

activity. This particular file will be visible on the device screen. 
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You can work with xml files both in the graphical editor mode and directly edit the code. 

 
XML file. Graphic editor 

 

 
Create and run a similar project on your device by changing the size, color, and pattern of the 

icon and changing the welcome text from Hello, world! on Hello, Android! 
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Laboratory 2. 
 

Practice of developing the 

simplest Android apps 

The purpose of the laboratory 

work 
 

 To get acquainted with the tools of Android app development. 

 Use the example of the simplest programs to analyze the structure of a typical Android 

application. 

 Learn how to run an app on an emulator. 

 Learn how to test an application using Dalvik Debug Monitor Server (DDMS). 

There are three buttons on the screen (Red, Green, and Blue), which change the background 

color and display a corresponding notification . 

 
Button Example application running on the emulator 
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 Import the Button Example project into the workspace. 

 Run it on the emulator and test it. 

 See the example of creating a button (res/layout/activity_main.xml) and processing its 

click (src/MainActivity.java). 

 Add another button to the app that will set an image as the background (copy the image 

to the res/drawable directory). 

Working with animation 

There are three buttons on the screen (Frame animation, Transform animation, Cancel 

animation). Clicking on the first button plays the animation frame by frame, clicking on the 

second animation of the transformation, when you click on the third animation stops. 

 Import the Animaton Example project into the workspace. 

 Run it on the emulator and test it. 

 See examples of creating time-lapse animation and transformation animation 

(res/anim/frame_anim.xml and res/anim/transform_anim.xml) and examples of their 

application to the object (src/MainActivity.java). 

Add your own animation examples to the app. A description of the possible elements of the 

transformation animation is presented in the table: 

Element attribute 

< alpha> animation for changing transparency fromAlpha-initial transparency value toAlpha 

– final transparency value 

<scale> resize animation fromxScale – initial scale by X 

 

toxScale-final scale by X 

 

fromYScale – initial y scale 

 

toYScale-final y scale 

 

pivotX-x-coordinate of the pinned center 

 

pivotY – the Y coordinate of the pinned center 

<translate> motion animation 

(vertical/horizontal) 

fromXDelta – initial position by X 

 

toXDelta-final position by X 

 

fromYDelta – initial y position 

 

toYDelta-final y position 

<rotate> a rotation animation fromDegrees – starting angle of the rotation 

 

toDegrees – the ending angle of rotation 

 

pivotX-x coordinate of the center of rotation 

 

pivot – y coordinate of the center of rotation 

 

Working with GPS 

The following location information is displayed on the screen: 
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Location Example application running on the emulator 

 Status (notification of when data was received) 

 Latitude 

 Longitude 

 Import the Location Example project into the workspace. 

 Run it on the emulator. The "Waiting for location"notification will appear on the screen. 

 Now the virtual device needs to transmit location information. To do this, without closing 

the emulator window, run DDMS (Window - > Open Perspective - > Other - > DDMS) 

and send the necessary data to the device via the Emulator Control tab. 

 
Longitude and latitude values are sent to the emulator using DDMS 
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 Make sure that the program works correctly and the emulator displays the received 

location information. 

 Note the <uses-permission> tag in the AndroidManifest file.xml and think about why it is 

written in this application. 

 Open the src/MainActivity file.java and try to understand how the activity lifecycle of 

this application occurs, and what actions are performed at each stage. 

Application for the laboratory work 

This application contains the texts of the programs discussed in the examples. 

 
1 Task Button Example 

res/layout/activity_main.xml 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

    package="com.example.application" 

    android:versionCode="1" 

    android:versionName="1.0" > 

 

    <uses-sdk 

        android:minSdkVersion="8" 

        android:targetSdkVersion="15" /> 

 

    <application 

        android:icon="@drawable/ic_launcher" 

        android:label="@string/app_name"> 

        <activity 

            android:name=".MainActivity" 

            android:label="@string/title_activity_main" > 

            <intent-filter> 

                <action android:name="android.intent.action.MAIN" /> 

 

                <category android:name="android.intent.category.LAUNCHER" /> 

            </intent-filter> 

        </activity> 

    </application> 

 

</manifest> 

src/MainActivity.java  

package com.example.application; 

 

import android.app.Activity; 

import android.graphics.Color; 

import android.os.Bundle; 

import android.view.View; 

import android.view.View.OnClickListener; 

import android.widget.Button; 

import android.widget.LinearLayout; 

import android.widget.Toast; 

 

public class MainActivity extends Activity implements OnClickListener { 

 

  private Button switchToGreen; 

  private Button switchToRed; 

  private Button switchToBlue; 

  private LinearLayout screenLayout; 

  private Toast informationToast; 

 

  @Override 

  public void onCreate(Bundle savedInstanceState) { 

    super.onCreate(savedInstanceState); 

    setContentView(R.layout.activity_main); 

 

    // init buttons 
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    switchToBlue = (Button) findViewById(R.id.switchBlue); 

    switchToGreen = (Button) findViewById(R.id.switchGreen); 

    switchToRed = (Button) findViewById(R.id.switchRed); 

    screenLayout = (LinearLayout) findViewById(R.id.screenLayout); 

 

    // setup listeners 

    switchToBlue.setOnClickListener(this); 

    switchToRed.setOnClickListener(this); 

    switchToGreen.setOnClickListener(this); 

 

    informationToast = Toast.makeText(this, "", Toast.LENGTH_SHORT); 

  } 

 

  public void onClick(View view) { 

    if (switchToBlue.equals(view)) { 

      screenLayout.setBackgroundColor(Color.BLUE); 

      showToast("Hello blue"); 

    } else if (switchToRed.equals(view)) { 

      screenLayout.setBackgroundColor(Color.RED); 

      showToast("Hello red"); 

    } else if (switchToGreen.equals(view)) { 

      screenLayout.setBackgroundColor(Color.GREEN); 

      showToast("Hello green"); 

    } 

 

  } 

 

  private void showToast(String text) { 

    informationToast.cancel(); 

    informationToast.setText(text); 

    informationToast.show(); 

  } 

} 

 

2 Task Animation Example. 
res/anim/frame_anim.xml 

<?xml version="1.0" encoding="utf-8"?> 

<animation-list xmlns:android="http://schemas.android.com/apk/res/android" 

    android:oneshot="false" > 

 

    <item 

        android:drawable="@drawable/ic_launcher" 

        android:duration="200"/> 

    <item 

        android:drawable="@drawable/ic_launcher1" 

        android:duration="200"/> 

    <item 

        android:drawable="@drawable/ic_launcher2" 

        android:duration="200"/> 

    <item 

        android:drawable="@drawable/ic_launcher3" 

        android:duration="200"/> 

 

</animation-list> 

 

res/anim/transform_anim.xml 

<?xml version="1.0" encoding="utf-8"?> 

<set xmlns:android="http://schemas.android.com/apk/res/android" 

    android:shareInterpolator="false" > 

 

    <scale 

        android:duration="700" 

        android:fillAfter="false" 

        android:fromXScale="1.0" 
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        android:fromYScale="1.0" 

        

android:interpolator="@android:anim/accelerate_decelerate_interpolator" 

        android:pivotX="50%" 

        android:pivotY="50%" 

        android:toXScale="1.4" 

        android:toYScale="0.6" /> 

 

    <set android:interpolator="@android:anim/decelerate_interpolator" > 

        <scale 

            android:duration="400" 

            android:fillBefore="false" 

            android:fromXScale="1.4" 

            android:fromYScale="0.6" 

            android:pivotX="50%" 

            android:pivotY="50%" 

            android:startOffset="700" 

            android:toXScale="0.0" 

            android:toYScale="0.0" /> 

 

        <rotate 

            android:duration="400" 

            android:fromDegrees="0" 

            android:pivotX="50%" 

            android:pivotY="50%" 

            android:startOffset="700" 

            android:toDegrees="-45" 

            android:toYScale="0.0" /> 

    </set> 

 

</set> 

src/MainActivity.java 

package com.example.application; 

 

import android.app.Activity; 

import android.graphics.Color; 

import android.graphics.drawable.AnimationDrawable; 

import android.os.Bundle; 

import android.view.View; 

import android.view.View.OnClickListener; 

import android.view.animation.Animation; 

import android.view.animation.AnimationUtils; 

import android.widget.Button; 

import android.widget.ImageView; 

 

public class MainActivity extends Activity implements OnClickListener { 

   

  private Button startFrameAnim; 

  private Button startTransformAnim; 

  private Button cancelAnim; 

  private ImageView animationView; 

 

  @Override 

  public void onCreate(Bundle savedInstanceState) { 

    super.onCreate(savedInstanceState); 

    setContentView(R.layout.activity_main); 

     

    startFrameAnim = (Button) findViewById(R.id.frameAnimationStart); 

    startTransformAnim= (Button) findViewById(R.id.transformAnimationStart); 

    cancelAnim = (Button) findViewById(R.id.cancelAnimation); 

    animationView = (ImageView) findViewById(R.id.animationView); 

     

    startFrameAnim.setOnClickListener(this); 

    startTransformAnim.setOnClickListener(this); 
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    cancelAnim.setOnClickListener(this); 

  } 

 

  public void onClick(View v) { 

    if (startFrameAnim.equals(v)) { 

      animationView.setBackgroundResource(R.anim.frame_anim); 

  AnimationDrawable animation =  

(AnimationDrawable) animationView.getBackground(); 

      animation.start(); 

    } else if (startTransformAnim.equals(v)) { 

      animationView.setBackgroundResource(R.drawable.ic_launcher); 

  Animation transformAnimation =  

AnimationUtils.loadAnimation(this, R.anim.transform_anim); 

      animationView.startAnimation(transformAnimation); 

    } else if (cancelAnim.equals(v)) { 

      animationView.setBackgroundColor(Color.BLACK); 

    } 

  } 

} 

 

3 Task Location Example 
src/MainActivity.java 

 

package com.example.application; 

 

import java.util.Date; 

 

import android.app.Activity; 

import android.location.Criteria; 

import android.location.Location; 

import android.location.LocationListener; 

import android.location.LocationManager; 

import android.os.Bundle; 

import android.widget.TextView; 

 

public class MainActivity extends Activity implements LocationListener { 

  private TextView latitudeLabel; 

  private TextView longitudeLabel; 

  private TextView statusLabel; 

  private LocationManager locationManager; 

 

  @Override 

  public void onCreate(Bundle savedInstanceState) { 

    super.onCreate(savedInstanceState); 

    setContentView(R.layout.activity_main); 

 

    latitudeLabel = (TextView) findViewById(R.id.latitudeLabel); 

    longitudeLabel = (TextView) findViewById(R.id.longitudeLabel); 

    statusLabel = (TextView) findViewById(R.id.statusLabel); 

 

locationManager = (LocationManager) 

getSystemService(Activity.LOCATION_SERVICE); 

  } 

 

  @Override 

  protected void onResume() { 

    super.onResume(); 

    // construct a criteria with best accuracy 

    Criteria criteria = new Criteria(); 

    criteria.setAccuracy(Criteria.ACCURACY_FINE); 

    // get best ENABLED provider that meets the criteria 

    String provider = locationManager.getBestProvider(criteria, true); 

    // request the updates 

    locationManager.requestLocationUpdates(provider, 0, 0, this); 
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  } 

 

  @Override 

  protected void onPause() { 

    super.onPause(); 

    locationManager.removeUpdates(this); 

  } 

 

  public void onLocationChanged(Location location) { 

    statusLabel.setText("Location recieved at " + new Date()); 

    latitudeLabel.setText("Latitude: " + location.getLatitude()); 

    longitudeLabel.setText("Longitude: " + location.getLongitude()); 

  } 

 

  public void onProviderDisabled(String provider) { 

  } 

 

  public void onProviderEnabled(String provider) { 

  } 

 

  public void onStatusChanged(String provider, int status, Bundle extras) { 

  } 

} 

 
AndroidManifest.xml 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

    package="com.example.application" 

    android:versionCode="1" 

    android:versionName="1.0" > 

 

    <uses-sdk 

        android:minSdkVersion="8" 

        android:targetSdkVersion="15" /> 

     

    <uses-permission 

android:name="android.permission.ACCESS_COARSE_LOCATION"/> 

    <uses-permission android:name="android.permission.ACCESS_FINE_LOCATION"/> 

 

    <application 

        android:icon="@drawable/ic_launcher" 

        android:label="@string/app_name"> 

        <activity 

            android:name=".MainActivity" 

            android:label="@string/title_activity_main" > 

            <intent-filter> 

                <action android:name="android.intent.action.MAIN" /> 

 

                <category android:name="android.intent.category.LAUNCHER" /> 

            </intent-filter> 

        </activity> 

    </application> 

 

</manifest> 
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Laboratory 3.  
 

The use of mobile phone 

applications for your 

smartphone 
 
Task of laboratory work 

 Develop an app that can call phone numbers. 

 Analyze how this app works on your smartphone. 

Instructions for performing laboratory work 

 The app described below allows you to make phone calls through the built-in call app, 

using your own contact list. Of course, you can do the same manually or add these numbers to 

your phone's address book. However, the described method may be useful in some situations, for 

example, as part of an internal application for storing a predefined list of company employee 

numbers. In this case, the user, using the corporate app, can call the necessary numbers from 

their personal smartphone, without adding contacts to the address book. In some cases, there may 

be a lot of such numbers, and a special application will allow you to use the work directory 

without mixing business information with personal information. 

 We will create an app that contains several buttons. Clicking on a button brings up a 

specific phone number associated with it. For ease of understanding, the program does not use 

databases, all the necessary information is "added" to the application code. If desired, it is easy to 

modify the program and make this information in a separate file. 

 Create a SimpleDialer project. For recommended settings. 

 
Creating a new app 
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Add the following line to the strings file.xml: 

 
<string name="main_label">My Friends</string>  

 

In the layout file.xml create TextView objects and six buttons: 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

      android:layout_width="fill_parent" 

      android:layout_height="fill_parent" 

      android:orientation="vertical" 

      android:padding="15dip" > 

<TextView 

         android:layout_width="wrap_content" 

         android:layout_height="wrap_content" 

         android:layout_gravity="center" 

         android:layout_marginBottom="25dip" 

         android:text="@string/main_label" 

         android:textSize="22sp" /> 

<Button 

         android:id="@+id/button1" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

</LinearLayout> 

Go to the MainActivity file.java. Create a variable to store the number of records and two 

arrays of rows: 
 

private int entries = 6; 

private String phoneNum[]; 

private String buttonLabels[]; 

 

Since the buttons will respond to clicking, add the implements OnClickListener class 

header (you must also add import).view.View.OnClickListener;). 

In the onCreate() method, write: 
phoneNum = new String[entries]; 

buttonLabels = new String[entries]; 

 

and create six buttons: 

 
Button button1 = (Button)findViewById(R.id.button1); 

             button1.setText(buttonLabels[0]); 

             button1.setOnClickListener(this); 

 

             Button button2 = (Button)findViewById(R.id.button2); 

             button2.setText(buttonLabels[1]); 

             button2.setOnClickListener(this) 

Create a new lunchDialer method(): 
public void launchDialer(String number){ 

             String numberToDial = "tel:"+number; 

             startActivity(new Intent(Intent.ACTION_DIAL, 

Uri.parse(numberToDial))); 

 } 

 This method is responsible for calling the built-in phone app that allows you to make 

calls. It gets the phone number as a parameter and creates a specially formatted numberToDial 

string, which is a universal identifier (Uniform Resource Identifier). Next, a new intent is created 

with the standard ACTION_DIAL action (call), which is used to start the activity responsible for 

calls. 

 Fill in the arrays using the populateArrays () method(don't forget to call it at the 

beginning): 
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public void populateArrays(){ 

    phoneNum[0] = "123-456-78-90"; 

    phoneNum[1] = "234-567-89-01"; 

    phoneNum[2] = "345-678-90-12"; 

    phoneNum[3] = "456-789-01-23"; 

    phoneNum[4] = "567-890-12-34"; 

    phoneNum[5] = "678-901-23-45";  

                  buttonLabels[0] = "Иванов Ваня"; 

                  buttonLabels[1] = "Петров Петя"; 

                  buttonLabels[2] = "Семеныч Сеня"; 

                  buttonLabels[3] = "Кузнецова Катя"; 

                  buttonLabels[4] = "Смирнова Саша"; 

                  buttonLabels[5] = "Попова Полина"; 

         } 

Next, describe the onClick method(): 
@Override 

         public void onClick(View v) { 

                  switch (v.getId()) {    

                  case R.id.button1: 

                           launchDialer(phoneNum[0]); 

                           break; 

                  case R.id.button2: 

                           launchDialer(phoneNum[1]); 

                           break; 

                  case R.id.button3: 

                           launchDialer(phoneNum[2]); 

                           break; 

                  case R.id.button4: 

                           launchDialer(phoneNum[3]); 

                           break; 

                  case R.id.button5: 

                           launchDialer(phoneNum[4]); 

                           break; 

                    case R.id.button6: 

                           launchDialer(phoneNum[5]); 

                           break; 

                  } 

You can run the app. 
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Application running on the device 

 
You can use the app to make calls 

Tasks for independent work 

Think about how you can redesign the app so that you can store an arbitrary number of 

contacts (not set in advance), add and delete contacts and related information. Try to implement 

your ideas. You can use the SQLite database as a data store. Working with SQLite is described 

in the first part of the course. 
<?xml version="1.0" encoding="utf-8"?> 

   <resources> 

      <string name="app_name">SimpleDialer</string> 

      <string name="action_settings">Settings</string> 

      <string name="hello_world">Hello world!</string>  

      <string name="hello">SimpleDialer</string> 

      <string name="main_label">My Friends</string> 

   </resources> 

  

strings.xml file  
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

      android:layout_width="fill_parent" 

      android:layout_height="fill_parent" 

      android:orientation="vertical" 

      android:padding="15dip" > 

    

      <TextView 

         android:layout_width="wrap_content" 

         android:layout_height="wrap_content" 

         android:layout_gravity="center" 

         android:layout_marginBottom="25dip" 

         android:text="@string/main_label" 

         android:textSize="22sp" /> 

    

      <Button 

         android:id="@+id/button1" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 
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      <Button 

         android:id="@+id/button2" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

    

      <Button 

         android:id="@+id/button3" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

    

      <Button 

         android:id="@+id/button4" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

    

      <Button 

         android:id="@+id/button5" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

    

      <Button 

         android:id="@+id/button6" 

         android:layout_width="fill_parent" 

         android:layout_height="wrap_content" 

         android:textSize="18sp" /> 

    

   </LinearLayout> 

    

package mypackage.simpledialer; 

    

   import android.os.Bundle; 

   import android.app.Activity; 

   import android.view.Menu; 

   import android.content.Intent; 

   import android.net.Uri; 

   import android.view.View; 

   import android.view.View.OnClickListener; 

   import android.widget.Button; 

    

   public class MainActivity extends Activity implements OnClickListener { 

    

         private int entries = 6; 

         private String phoneNum[]; 

         private String buttonLabels[]; 

    

         @Override 

         protected void onCreate(Bundle savedInstanceState) { 

                  super.onCreate(savedInstanceState); 

                  setContentView(R.layout.activity_main); 

    

                  phoneNum = new String[entries]; 

                  buttonLabels = new String[entries]; 

    

                  populateArrays(); 

    

    

                  Button button1 = (Button)findViewById(R.id.button1); 

                  button1.setText(buttonLabels[0]); 

                  button1.setOnClickListener(this); 
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                  Button button2 = (Button)findViewById(R.id.button2); 

                  button2.setText(buttonLabels[1]); 

                  button2.setOnClickListener(this); 

    

                  Button button3 = (Button)findViewById(R.id.button3); 

                  button3.setText(buttonLabels[2]); 

                  button3.setOnClickListener(this); 

    

                  Button button4 = (Button)findViewById(R.id.button4); 

                  button4.setText(buttonLabels[3]); 

                  button4.setOnClickListener(this); 

    

                  Button button5 = (Button)findViewById(R.id.button5); 

                  button5.setText(buttonLabels[4]); 

                  button5.setOnClickListener(this); 

    

                  Button button6 = (Button)findViewById(R.id.button6); 

                  button6.setText(buttonLabels[5]); 

                  button6.setOnClickListener(this); 

         } 

    

         @Override 

         public boolean onCreateOptionsMenu(Menu menu) { 

                  getMenuInflater().inflate(R.menu.main, menu); 

                  return true; 

         } 

      

         public void launchDialer(String number){ 

                  String numberToDial = "tel:"+number; 

                  startActivity(new Intent(Intent.ACTION_DIAL, 

Uri.parse(numberToDial))); 

         } 

  phoneNum[0] = "123-456-78-90"; 

    phoneNum[1] = "234-567-89-01"; 

    phoneNum[2] = "345-678-90-12"; 

    phoneNum[3] = "456-789-01-23"; 

    phoneNum[4] = "567-890-12-34"; 

    phoneNum[5] = "678-901-23-45";  

                  buttonLabels[0] = "Иванов Ваня"; 

                  buttonLabels[1] = "Петров Петя"; 

                  buttonLabels[2] = "Семеныч Сеня"; 

                  buttonLabels[3] = "Кузнецова Катя"; 

                  buttonLabels[4] = "Смирнова Саша"; 

                  buttonLabels[5] = "Попова Полина";         } 

    

          

         @Override 

         public void onClick(View v) { 

                  switch (v.getId()) { 

    

                  case R.id.button1: 

                           launchDialer(phoneNum[0]); 

                           break; 

    

                  case R.id.button2: 

                           launchDialer(phoneNum[1]); 

                           break; 

    

                  case R.id.button3: 

                           launchDialer(phoneNum[2]); 

                           break; 

    

                  case R.id.button4: 
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                           launchDialer(phoneNum[3]); 

                           break; 

    

                  case R.id.button5: 

                           launchDialer(phoneNum[4]); 

                           break; 

    

                  case R.id.button6: 

                           launchDialer(phoneNum[5]); 

                           break; 

                  } 

         }  

   } 

  

 

Laboratory 4.  
 

Managing audio playback 
 

Purpose of work 

 learn how to add features to applications that support audio playback: 

 control the volume and sound playback using the corresponding buttons on the device; 

 control audio focus and respond appropriately to changes in audio focus caused by the 

system or other applications. 

Volume and playback controls 

A user-oriented application should provide the user with a familiar way of working. when 

it comes to playing audio content, the user can expect to be able to control the sound volume 

using the keys provided for this purpose on the device itself. In particular, if the device does not 

have buttons that control the audio playback process itself, then their use should cause 

appropriate actions on the audio stream used in the application. 

First, you need to understand which audio stream the app will use. 

Android supports a separate audio stream for playing music, incoming calls, alerts, 

reminders, and system sounds. This is done to allow the user to control the volume of each 

stream independently. 

 

Most of these streams are associated with system events, so if the app is not a replacement for 

the alarm clock, the audio will be played in the STREAM_MUSIC (a constant of the 

AudioManager class). 

By default, the volume control buttons change the volume of the active audio stream. if 

nothing is currently playing, the incoming call volume is adjusted. A user of a game app or audio 

player is likely to expect a change in the volume of the game or music by clicking on the volume 

control buttons, even if no sounds are currently being played in the app. 

Android provides the setVolumeControlStream() method for setting an audio stream 

whose volume will be adjusted by the corresponding buttons on the device. You must add a 

string to the onCreate() method of the activity in which audio is being played: 

 
setVolumeControlStream(AudioManager.STREAM_MUSIC); 

 

 Many devices have playback control buttons: play, pause, stop, skip, and previous. As 

soon as the user clicks on one of these buttons, the system sends a message about the 
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ACTION_MEDIA_BUTTON action. To process such clicks in the application, you must register 

a broadcast receiver (BroadcastReceiver) in the application manifest file as follows: 

 
<receiver android:name=".RemoteControlReceiver"> 

<intent-filter> 

<action android:name="android.intent.action.MEDIA_BUTTON"/> 

</intent-filter> 

</receiver> 

</example> 

 In the receiver implementation, it is necessary to determine which button was pressed 

and caused the broadcast messages to be sent. The Intent object contains this information in the 

EXTRA_KEY_EVENT key, and the KeyEvent class contains a set OF keycode_media_ * 

constants to represent each possible media button, for example, 

KEYCODE_MEDIA_PLAY_PAUSE or KEYCODE_MEDIA_NEXT (the full list of constants 

can be found in the description of the KeyEvent class). 

The following code shows how to get information about clicking a media button and 

perform the appropriate actions: 
public class RemoteControlReceiver extends BroadcastReceiver { 

@Override 

public void onReceive(Context context, Intent intent) { 

if(Intent.ACTION_MEDIA_BUTTON.equals(intent.getAction())) { 

KeyEvent event =  

(KeyEvent)intent.getParcelableExtra(Intent.EXTRA_KEY_EVENT); 

if (KeyEvent.KEYCODE_MEDIA_PLAY == event.getKeyCode()) { 

// response to a button click 

} 

} 

} 

} 

 

You must programmatically specify when the app can receive information about media 

button click events. 

First, you need to create an instance of the AudioManager class that allows you to 

register and unregister the media button click event receiver: 
AudioManager am = mContext.getSystemService(Context.AUDIO_SERVICE); 

 

Next, you need to register the receiver: 
//start listening to button clicks  

am.registerMediaButtonEventReceiver(RemoteControlReceiver); 

The registered broadcast receiver will be the only receiver for all media button click 

events, so you must unregister the receiver as soon as it is no longer needed: 

//end listening to button clicks 
am.unregisterMediaButtonEventReceiver(RemoteControlReceiver); 

Applications usually unregister most of their receivers when they become inactive or 

invisible, i.e. when calling the onStop () method. For an application that plays audio, it is usually 

important to receive button click events when it is invisible, so it is better to register and 

unregister the receiver of media button click events when the application gains or loses audio 

focus, respectively. 

Managing audio focus 

To avoid simultaneous playback of music by different applications, Android uses the 

concept of audio focus. Music can only be played by the app that currently has audio focus, so 

the app must request and receive audio focus before it can start playing music. Moreover, it must 

know how to track the loss of audio focus and respond accordingly in the event of loss. 

The request to get audio focus is executed by calling the requestAudioFocus () method, 

which returns the AUDIOFOCUS_REQUEST_GRANTED constant if successful. In this case, 

you must specify which stream is used and what kind of audio focus is required: temporary or 
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permanent. Temporary focus involves playing a short audio work, such as navigation 

instructions. Constant focus involves playing audio content for a long time, such as listening to 

music. 

The focus request must be performed immediately before starting playback, for example, 

when the user clicks the play button. The following code demonstrates a request for permanent 

audio focus: 
AudioManager am = mContext.getSystemService(Context.AUDIO_SERVICE); 

... 

// request audio focus for playback 

int result = am.requestAudioFocus(afChangeListener, 

// using the music stream 

AudioManager.STREAM_MUSIC, 

// constant focus request 

AudioManager.AUDIOFOCUS_GAIN); 

if (result == AudioManager.AUDIOFOCUS_REQUEST_GRANTED) { 

am.registerMediaButtonEventReceiver(RemoteControlReceiver); 

// start playback} 

 

As soon as playback ends, you must call the abandonAudioFocus () method, which tells 

the system that audio focus is no longer required and unregisters the corresponding 

AudioManager.OnAudioFocusChangeListener if the temporary focus is released, any paused app 

can continue playing. 

 

// release audio focus when playback is finished 
am.abandonAudioFocus(afChangeListener); 

 

When requesting a temporary audio focus, there is an additional option: the so-called 

"ducking" option. Under normal circumstances, an application that loses audio focus will mute 

playback. if you request a temporary audio focus with the "ducking" option, the previously 

running audio application will only be given the option to mute playback until the focus returns 

to it. 

// request audio focus for playback 
int result = am.requestAudioFocus(afChangeListener, 

// using the music stream 
AudioManager.STREAM_MUSIC, 

// the focus request 
AudioManager.AUDIOFOCUS_GAIN_TRANSIENT_MAY_DUCK); 

if (result == AudioManager.AUDIOFOCUS_REQUEST_GRANTED) { 

// start playback 
} 

"Ducking" is especially suitable for applications that use the audio stream periodically, 

for example, to voice recommendations to the driver. 

The app may lose audio focus, and how it responds to a loss of focus depends on how it is 

lost. The onAudioFocusChange() method of the audio focus change listener registered when 

requesting audio focus gets a parameter describing the focus change event. The loss of focus can 

be permanent or temporary with or without the" ducking " option. 

A temporary loss of audio focus causes the app to mute the audio stream, but retains the 

playback state. You must monitor changes in the audio focus state and be ready to continue 

playback after the focus returns. 

If the loss of audio focus is permanent, the app must terminate correctly, i.e. stop 

playback, remove event listeners from the media buttons, and release audio focus. To resume 

playing audio content, you must wait for an action from the user, such as pressing the play 

button. 
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The following code snippet describes pausing playback in the event of a temporary loss 

of focus, and resuming playback when the focus returns. In case of permanent loss, the media 

button click event receiver is canceled and tracking of focus change events is stopped. 
OnAudioFocusChangeListener afChangeListener = new  

OnAudioFocusChangeListener() { 

public void onAudioFocusChange(int focusChange) { 

if (focusChange == AUDIOFOCUS_LOSS_TRANSIENT){ 

// pause playback 

} else if (focusChange == AudioManager.AUDIOFOCUS_GAIN) { 

// to continue playback 

} else if (focusChange == AudioManager.AUDIOFOCUS_LOSS) { 

am.unregisterMediaButtonEventReceiver(RemoteControlReceiver); 

am.abandonAudioFocus(afChangeListener); 

// stop playback 

} 

} 

}; 

 

In case of temporary loss of audio focus with the "ducking" option, it is better to use 

volume reduction instead of pausing. 

"Ducking" is the process of lowering the volume of an audio stream to allow another app 

to play its audio content. The following code snippet lowers the volume when the focus is 

temporarily lost, and restores the previous volume level when the focus is returned 
OnAudioFocusChangeListener afChangeListener = new  

OnAudioFocusChangeListener() { 

public void onAudioFocusChange(int focusChange) { 

if (focusChange == AUDIOFOCUS_LOSS_TRANSIENT_CAN_DUCK) { 

// volume down 

} else if (focusChange == AudioManager.AUDIOFOCUS_GAIN) { 

// restoring the volume level} 

} 

}; 

The interaction with the hardware for audio playback 

Users have the option to choose when listening to audio on Android devices. Most 

devices have a built-in speaker, headphone output, support for A2DP audio, etc. 

The behavior of the app may depend on the device to which the audio content is output. 

You can request AudioManager to determine which device is used for audio output, a mobile 

device speaker, wired headphones, or a Bluetooth device. 
if (isBluetoothA2dpOn()) { 

// to adapt the output for Bluetooth 

} else if (isSpeakerphoneOn()) { 

// adapt the output for the device speaker 

} else if (isWiredHeadsetOn()) { 

// adapt the headphone output 

} else {  

// no one can hear it, is the audio still playing? 

} 

 When the headphones are disconnected or the Bluetooth device becomes unavailable, 

the audio stream is automatically redirected to the built-in speaker. If the playback volume is 

high, unexpected noise from the speakers may surprise you, especially those around you. 

 Fortunately, the system sends an ACTION_AUDIO_BECOMING_NOISY message 

when this happens. It is a good practice to register a broadcast message receiver to receive this 

message every time the app plays audio. In the case of music playback, users usually expect to 

pause playback, while in the case of games, the volume level is expected to drop significantly. 
private class NoisyAudioStreamReceiver extends BroadcastReceiver { 

@Override 

public void onReceive(Context context, Intent intent) { 

if (AudioManager.ACTION_AUDIO_BECOMING_NOISY.equals(intent.getAction())) { 

// pause playback 
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} 

} 

} 

 

private IntentFilter intentFilter =  

new IntentFilter(AudioManager.ACTION_AUDIO_BECOMING_NOISY); 

private void startPlayback() { 

registerReceiver(myNoisyAudioStreamReceiver, intentFilter); 

} 

private void stopPlayback() { 

unregisterReceiver(myNoisyAudioStreamReceiver); 

} 

 

 For training, build an app to record and play media content, add volume control and 

audio focus control capabilities. 

 Build an application with speech recognition elements, an example of creating such an 

application: http://www.pandacoder.com/android_speech_recognition/. 

 

 

Laboratory 5. 
 

Creating a multi-screen app 
 

The purpose of the laboratory work: 

Learn how to create applications that consist of several activities, and dialog boxes, as well as 

get acquainted with the elements of the touch interface 

Task of laboratory work: 

 Learn how to create multi-screen applications 

 Learn how to create dialog boxes and tooltips 

 Learn how to write apps with sliders 

Creating a dialog box 

1. Create a new Dialog project 

2. Create a button on your activity and name it "Select background" (to do this, create a 

string of the corresponding content in the strings file). Assign the activity and button id. 
<RelativeLayout 

xmlns:android="http://schemas.android.com/apk/res/android" 

    android:id="@+id/relativelayout" 

    android:layout_width="fill_parent" 

    android:layout_height="fill_parent" > 

 

    <Button 

        android:id="@+id/background_button" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:layout_alignParentTop="true" 

        android:layout_centerHorizontal="true" 

        android:layout_marginTop="174dp" 

        android:text="@string/bg"/> 

</RelativeLayout> 

     

Code of the activity_main file.xml 

3. Our app changes the background to the selected one. So we need to create colors and 

their names in the strings file.xml. As you remember, this file is located in the values 

http://www.pandacoder.com/android_speech_recognition/
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folder, which in turn is located in the res folder. We will also create the messages string 

that we will need for the dialog box. 
<?xml version="1.0" encoding="utf-8"?> 

<resources> 

 

    <string name="app_name">Dialog</string> 

    <string name="action_settings">Settings</string> 

 <string name="bg">Выбрать фон</string> 

    <string name="message"> Want to change the background?</string> 
    <color name="redColor">#FF0000</color> 

   <color name="yellowColor">#FFFF00</color> 

    <color name="greenColor">#00FF00</color> 

    <string name="red">Red</string> 

    <string name="yellow">YEllow</string> 

    <string name="green">green</string> 

</resources> 

     

The strings file.xml 

4. Go to the MainActivity file.java. Create the following variables: 
private Button bgButton; 

public RelativeLayout relativeLayout; 

Context context; 

 If the compiler emphasizes the type and reports an error, for example, emphasizes 

Context, hover over the underlined word: a context menu should appear that offers options for 

how to fix the error. Select Import 'Context' to import the library. 

5. Let's link objects from activity_main.xml and variables in MainActivity.java via id (in 

onCreate): 
bgButton = (Button)findViewById(R.id.background_button); 

   relativeLayout = (RelativeLayout)findViewById(R.id.relativelayout); 

A Context is an object that provides access to basic application functions. 

Adding to the code 

context = MainActivity.this; 

6. Now you need to add the onClick event and hang it on the OnClickListener button. 

Added to the header of your MainActivity implements OnClickListener. To link the 

button and Listener in onCreate write 
bgButton.setOnClickListener(this); 

Now let's create an onClick event 
@Override 

    public void onClick(View v){ 

} 

In this object we create the actual dialog and call it: 
AlertDialog.Builder builder = new AlertDialog.Builder(this); 

        builder.setTitle(R.string.message); 

 

AlertDialog alert = builder.create(); 

        alert.show(); 

We will create a dialog box that gives the user a choice from the list. This will require another 

variable that will generate a list of existing rows. 
final CharSequence[] items = { 

getText(R.string.red), getText(R.string.yellow), getText(R.string.green) 

}; 

Let's create our own list and set another Listener that will change the background color to the 

selected one: 
builder.setItems(items, new DialogInterface.OnClickListener() { 

            public void onClick(DialogInterface dialog, int item) { 

              switch (item) { 

              case 0: { 

relativeLayout.setBackgroundResource(R.color.redColor);  

              break;} 
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              case 1: 

{relativeLayout.setBackgroundResource(R.color.yellowColor); 

              break;} 

              case 2:   

{relativeLayout.setBackgroundResource(R.color.greenColor); 

              break;} 

              } 

It remains to add Toast pop-UPS to each case, and the app is completely ready! 
Toast.makeText(context, R.string.green, Toast.LENGTH_LONG).show(); 

 

package com.mypackage.dialog; 

import android.app.Activity; 

import android.app.AlertDialog; 

import android.content.Context; 

import android.content.DialogInterface; 

import android.os.Bundle; 

import android.view.View; 

import android.view.View.OnClickListener; 

import android.widget.Button; 

import android.widget.RelativeLayout; 

import android.widget.Toast; 

 

public class MainActivity extends Activity implements OnClickListener { 

 

    private Button bgButton; 

    public RelativeLayout relativeLayout; 

    Context context; 

     

    @Override 

    protected void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.activity_main); 

        bgButton = (Button) findViewById(R.id.background_button); 

        bgButton.setOnClickListener(this); 

        context = MainActivity.this; 

        relativeLayout = (RelativeLayout)findViewById(R.id.relativelayout); 

    } 

 

    @Override 

    public void onClick(View v) { 

 

        final CharSequence[] items = {getText(R.string.red)  , 

getText(R.string.yellow),getText(R.string.green) }; 

        AlertDialog.Builder builder = new AlertDialog.Builder(this); 

        builder.setTitle(R.string.message); 

        builder.setItems(items, new DialogInterface.OnClickListener() { 

            public void onClick(DialogInterface dialog, int item) { 

              switch (item) { 

              case 0: { 

relativeLayout.setBackgroundResource(R.color.redColor); 

              Toast.makeText(context, R.string.red, 

Toast.LENGTH_LONG).show(); 

                   

              break;} 

              case 1: 

{relativeLayout.setBackgroundResource(R.color.yellowColor); 

              Toast.makeText(context, R.string.yellow, 

Toast.LENGTH_LONG).show(); 

               

              break;} 

              case 2:   

{relativeLayout.setBackgroundResource(R.color.greenColor); 
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              Toast.makeText(context, R.string.green, 

Toast.LENGTH_LONG).show(); 

               

              break;} 

              } 

            } 

        }); 

        AlertDialog alert = builder.create(); 

        alert.show(); 

    } 

} 

 
 

Creating a multi-screen app 
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Laboratory 6-7.  
 

Principles of working with 

gestures entered by users. 

Creating a set of gestures 
 

The purpose of the laboratory work: 

Development of an application that helps you understand how to work with gestures entered by 

users. 

Task of laboratory work: 

 

 create a set of gestures 

 use created gestures in the app 

 

First, let's create a new app. 

 Next, run the emulator and use the Gesture Builder app to create the "1", "2", and "S" 

gestures. A gesture is always associated with a name, but the name doesn't have to be unique.in 

fact, to improve accuracy in gesture recognition, we recommend saving multiple gestures with 

the same name. 

 You can see the Gesture Builder application in operation. to add a gesture, click the 

Add gesture button, draw the gesture in the free space (it is usually drawn in yellow), and enter 

the name of the gesture in the input field. The result of adding gestures sequentially can be see. 

 Gestures are saved on the emulator's SD card. to use them in the app, you must import 

the gesture file into the project. 

 
Creating gestures using the Gesture Builder app 
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A set of gestures created in the Gesture Builder app 

Comment: Gesture Builder may report that it has no place to save gestures, in this case you need 

to run the emulator with an SD card image. 

First, you need to create an image using the mksdcard utility (located in the 

<AndrSDK>/sdk/tools folder, where <AndrSDK> is the path where the Android SDK is 

installed). In the command line, write: 
mksdcard -l mySdCard 64M gesture.img 

The next step is to create and run an emulator with the gesture image.img, to do this, go to the 

<AndrSDK>/sdk/tools folder and run the command: 
emulator -avd nameEmulator -sdcard gestures.img 

 

nameEmulator - the name that was assigned to the emulator when it was created. 

Interesting article on this topic at the link: http://habrahabr.ru/post/120016/  

 Every time we create or edit gestures using Gesture Builder, a gestures file is created 

on the emulator's SD card. You need to import this file into the res/raw / directory of the created 

project where we plan to use gestures. 

http://habrahabr.ru/post/120016/
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 The easiest way to import gestures into a project is to use the File Explorer tab in the 

DDMS perspective layout. (If there is no DDMS layout, you can find IT as follows: Window - 

>Open Perspective->Other...- >DDMS. If there is no File Explorer tab, you can add: Window - > 

Show View-> File Explorer). On the File Explorer tab, find the sdcard / directory (in our case, it 

turned out to be the storage/sdcard / directory, it makes sense to pay attention to which directory 

Gesture Builder saves them to when creating gestures). For rice. 11.3 shows the File Explorer tab 

in the DDMS layout. 

 To copy a gesture file from the emulator to the project, select it and click the "Pull a 

file from the device" button highlighted in Fig. 11.3 a red kind of circle. A dialog will open 

asking you to select the folder where you want to copy the gestures. here you need to find the 

project folder, the res/raw/ folder in it (if there is no raw/ folder, you need to create it) and click 

Save. Now gestures are available in our project and can be used. 

 

You need to create an application that recognizes gestures and displays information about what 

gesture was used in the information field. 

 

 

Laboratory 8.  
 

Using third-party libraries 
 

The purpose of the laboratory work: 

Learn how to write applications using third-party libraries 

Task of laboratory work: 

 Learn how to connect libraries 

 Learn how to use libraries in your applications 

Using the AChartEngine charting library 



Development mobile application 

Let's look at an example of connecting the AChartEngine library for plotting. On the 

developer's website (http://code.google.com/p/achartengine) in addition to the library itself, you 

can find detailed documentation designed in the style of documentation pages, examples of using 

the library, as well as its source code. 

In the downloads section, you can also download demo examples of using the library. 

1. Create a Graphics project. 

2. To connect the library, you need to download it from the developer's site, then simply drag 

it from Explorer to the libs folder of your project in Eclipse. 

3. Now you need to add the line <activity android:name= " 

org.achartengine.GraphicalActivity"/> in the <application> section of your project's 

manifest file. The library is connected. 

4. Now let's go to the MainActivity file.java. Create and initialize three arrays (in the 

onCreate () method). The first will contain colors, the second will contain captions, and the 

third will contain values. 

 
int[] values = new int[] { 25,25,25,25 };  

String[] bars = new String[] {"Bananas",  "Kiwi", "Oranges", "Cream"}; 

int[] colors = new int[] { Color.YELLOW,  Color.GREEN, Color.RED, 

Color.WHITE }; 

 

5. Create a CategorySeries object and load arrays of signed strings and values into It. This 

data will be used when creating charts. 

 
CategorySeries series = new CategorySeries("Pie Chart"); 

 

6. Create a DefaultRenderer object. CategorySeries and DefaultRenderer are defined in the 

AChartEngine library. 
DefaultRenderer dr = new DefaultRenderer(); 

7. For each color in the chart, create a SimpleSeriesRenderer and set it to this color. Then add 

each SimpleSeriesRenderer to the DefaultRenderer. Thus, we have one Render per Series. 

By the way, Render can include another Render, so you can create subcategories. 
for (int v=0; v<4; v++){ 

  series.add(bars[v], values[v]); 

SimpleSeriesRenderer r = new SimpleSeriesRenderer(); 

   r.setColor(colors[v]); 

  dr.addSeriesRenderer(r); 

} 

8. Create a PieChartIntent object and pass it CategorySeries and DefaultRenderer. 
return ChartFactory.getPieChartIntent(this, series, dr, "Fruit Salad"); 

9. Using the library's methods, you can change the size and color of captions and enable 

zoom: 
dr.setZoomEnabled(true); 

  dr.setChartTitleTextSize(20); 

dr.setLegendTextSize(TEXT_SIZE); 

dr.setChartTitleTextSize(20); 

dr.setZoomButtonsVisible(false); 

dr.setLabelsTextSize(TEXT_SIZE); 

dr.setLegendTextSize(TEXT_SIZE); 

dr.setLabelsColor(Color.BLACK); 

10. For convenience, you can create an additional variable that stores the text size. 
private static final int TEXT_SIZE = 40; 

 

  Intent intent = buildIntent(); 

    startActivity(intent);   

    } 

  

    public Intent buildIntent() { 
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      int[] values = new int[] { 25,25,25,25 }; 

    . . .  

        dr.addSeriesRenderer(r); 

    } 

    dr.setChartTitleTextSize(20); 

    . . .  

    dr.setLabelsColor(Color.BLACK); 

  return ChartFactory.getPieChartIntent( 

  this, series, dr, "Fruit Salad"); 

    } 

 

 

 

Laboratory 9-10.  

 

Working with databases on 

Android 
 
The purpose of the laboratory work:  

Features of working with the SQLite database creating an Android app that will show. 

Task: 

 create an app; 
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 configuring the additional interface; 

 implementation of the application logic. 

 

 
 

1.Adding records to the database. 

2.Reading and displaying lines on the screen. 

3. Deleting a database. 

4. Organizing work with the SQLiteDatabase class. Guidelines for the implementation of 

the work. Use literature and lecture material 

Program algorithm: 

 Entering records in the database; 

 calculate rows and display them on the screen; 

 delete the selected row in the database. 

The SQLiteDatabase class and SQL commands are used for creating and updating data. 

 SQLite uses the following data type: 

 INTEGER: integers  

 REAL: fractional numbers 

 TEXT: character set 

 BLOB: a binary array of data, such as images (analog int type in java) 

To create a database, use the openOrCreateDatabase () method. contacts.creating a db database: 
SQLiteDatabase db = 

getBaseContext().openOrCreateDatabase("contacts.db", 

MODE_PRIVATE, null); 

Сонымен қатар, деректер қорына сұраныстар жүргізу үшін 

SQLiteDatabase класының  execSQL әдісін пайладануға болады. 

contacts.db базасында users1 кестесін құру : 

db.execSQL("CREATE TABLE IF NOT EXISTS users1 (name TEXT, phone 

TEXT, mail TEXT, birthday TEXT)"); 

And if you use the rawQuery() method to get some specific data from the Fund. This 

method allows you to implement an SQL expression and the operations applied to it. For 
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example, to obtain all the objects of the Fund: 

SQLiteDatabase db = getBaseContext().openOrCreateDatabase("contacts.db", 

MODE_PRIVATE, null); 

    Cursor query = db.rawQuery("SELECT * FROM users1;", null); 

     

    if(query.moveToFirst()){ 

        do{ 

            String name = query.getString(0); 

            String phone = query.getString(1); 

            String mail = query.getString(2); 

            String birth=query.getString(3); 

          ................ 

        } 

        while(query.moveToNext()); 

    } 

    query.close(); 

    db.close(); 

} 

Cursor Class. The cursor is a set of rows in the form of tables. 

* The moveToFirst () method is used to operate the cursor. (the cursor is placed before the first 

line) 

* Know the column name and type 

• Since the cursor will arrive, you can make a request for the number of rows (row count)  

In order to get familiar with working with the database, let's make an application. Create a new 

project. 

Defining a database relationship in the MainActivity class: 

 
public class MainActivity extends AppCompatActivity { 

EditText field3, field2,field4,field1; 

    @Override 

    protected void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.activity_main); 

        field1=(EditText)findViewById(R.id.editText); 

        field2=(EditText)findViewById(R.id.editText2); 

        field3=(EditText)findViewById(R.id.editText3); 

        field4=(EditText)findViewById(R.id.editText4); 

    } 

    @RequiresApi(api = Build.VERSION_CODES.O) 

    public void onClick(View view){ 

        SQLiteDatabase db = 

getBaseContext().openOrCreateDatabase("contacts.db", MODE_PRIVATE, null); 

        db.execSQL("CREATE TABLE IF NOT EXISTS users1 (name TEXT, phone TEXT, 

mail TEXT, birthday TEXT)"); 

db.execSQL("INSERT INTO users1 VALUES ('Tom Smith', 

'8701452125','tom_s@mail.ru','10.01.1990');"); 

db.execSQL("INSERT INTO users1 VALUES ('John Dow', 

'8701452125','jo@gmail.com','7.3.1998');"); 

       ContentValues CV = new ContentValues(); 

        CV.put("name",field1.getText().toString()); 

        CV.put("phone",field2.getText().toString()); 

        CV.put("mail", field3.getText().toString()); 

        CV.put("birthday", field4.getText().toString()); 

        db.insert("users1",null, CV); 

        db.close(); 

        Log.d("myLogs","Insert INTO DB ("+field1.getText().toString()+ "," 

                + 

field2.getText().toString()+","+field3.getText().toString()+ 
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                ","+field4.getText().toString()+")"); 

       } 

    public void delete(View view) { 

        SQLiteDatabase db = 

getBaseContext().openOrCreateDatabase("contacts.db", MODE_PRIVATE, null); 

           db.delete("users1","name=?",new 

String[]{field1.getText().toString()}); 

        db.close(); 

        Log.d("myLogs","Delete last info"); 

    } 

    public void show(View view) { 

        Intent intent=new Intent(this, Main2Activity.class); 

        startActivity(intent); 

    } 

} 

 
 

1. Сatalogue of disciplines of the database. What classes, on what course are read. 

2. Medicines in the pharmacy. The following is known about medicines in the pharmacy: the 

name of the drug, the price, the quantity, and the shelf life. Make a program to determine the 

number of all medicines in the pharmacy, how much it costs and drugs with a shelf life of more 

than 3 months. 

 

Laboratory 11.  
 

Working with menus and 

messages. 
 
1.Create a new project based on Empty Activity. 

2.res/values/strings.you must create string resources in the xml file. 

<string name="app_name">Menu</string> 
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<string name="action_settings">Settings</string> 
<string name="action_ikt">red</string> 
<string name="action_is">green</string> 
<string name="action_vtipo">yellow</string> 

3.Create a menu folder in the res folder (Now create a new menu folder in the res folder (right 

click on the res folder, | New / Directory) 

4. Next, create a menu_main file in the created folder.the xml name indicates that the menu 

belongs to the main activity of MainActivity (right-click on the menu | New | Menu Resource 

File folder 

5. menu_main.open the xml file and enter the following code 

 

6.Open the MainActivity file and add the new onCreateOptionsMenu () method: Code|Override 

Methods in the main menu select, in the window that opens, enter onCreateOptionsMenu->OK 
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7. onCreateOptionsMenu () we get data from menu resources and enter a method for 

converting them to menu items 

 

 

8. In the inflate() method, you point to a menu resource (R. menu.menu_main) and an 

object of the Menu class. 

9. menu_main.to display menu items, xml items, add code 

       ..... 

        <item 

                  android:id="@+id/action_settings" 

            android:orderInCategory="100" 

            android:title="@string/action_settings" 

            app:showAsAction="never"/> 

        <item 

            android:id="@+id/action_menu1" 

            android:orderInCategory="100" 

            android:title="@string/action_SIB" 

            app:showAsAction="never"/> 

        <item 

            android:id="@+id/action_menu2" 

            android:orderInCategory="100" 

            android:title="@string/action_is" 
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            app:showAsAction="never"/> 

        <item 

            android:id="@+id/action_menu3" 

            android:orderInCategory="100" 

            android:title="@string/action_vt" 

            app:showAsAction="never"/> 

             </menu> 

An important attribute of app: showAsAction defines the behavior of the menu in the 

ActionBar. The value never means that the menu item should not be displayed in the header, but 

only in the pop-up menu, i.e. it should be located behind three points. If you set the value to 

always, the settings item will immediately appear in the header of your app. Also available are 

the values of ifrooms, withText and collapseActionView. Try it yourself. For example, ifRoom 

displays a menu item if space allows. If there are many items, they will only get in the way. 

9.Additional onoptionsitemselected () method for menu operation 

 

Let's look at ways to create internal menus. 
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Laboratory 12.  

 

Creating an app with a slide 

from a template 
 

The purpose of the laboratory work: 

Learn how to create applications that consist of several activities, and dialog boxes, as 

well as get acquainted with the elements of the touch interface 

 

1. Create a TabsAndSwipe project. Please note: to use the standard fixed Tabs + Swipe activity 

template, you must specify a Minimum Required SDK no less than API11 when creating the 

project, since this template is not supported in earlier versions. 

 
Creating a TabsAndSwipe app 

 

We leave the next three Windows unchanged. 

Next, in the Blank Activity window, select Navigation Type in the column. 
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Selecting the Navigation Type template 

2.Look at the project structure: you have two xml files in the res\layout - activity_main 

folder.xml and fragment_main_dummy.xml. 

3. Run the app to make sure everything is compiled correctly. 

4. Create three copies of the fragment_main_dummy file.xml. Name them first_tab, 

second_tab, and third_tab, respectively. Assign a unique id to the TextView element in each file. 

You can put some elements on the screens, such as pictures or labels. 

5. Now go to the MainActivity file.java.  
public static class DummySectionFragment extends Fragment 

 

Делаем три копии данного класса со всем содержимым, называя их соответственно 

FirstActivity, SecondActivity, ThirdActivity. 

6. Change the following lines in them 
View rootView = inflater.inflate(R.layout.fragment_main_dummy, container, 

false); 

TextView dummyTextView = (TextView) 

rootView.findViewById(R.id.section_label); 

 

Replace R. layout.fragment_main_dummy on R. layout.first and R. id. section_label on R. 

id. section_label1 respectively. 

 

7. Change the section names in the file strings.xml. 
    <string name="title_section1">Лента</string> 

    <string name="title_section2">Фото</string> 

    <string name="title_section3">Карта</string> 

8. Now go to the SectionsPagerAdapter () class. We are interested in its Fragment getItem () 

method, which we will change. To change not only the TextView content, but the entire 

fragment as well, replace the code of this method with the following one: 
public Fragment getItem(int position) { 

       // getItem is called to instantiate the fragment for the given page. 

       // Return a DummySectionFragment (defined as a static inner class 

       // below) with the page number as its lone argument. 

       Fragment fragment=null; 

       Bundle args; 

       switch (position) { 

             case 0: 
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               fragment = new FirstFragment(); 

               args = new Bundle(); 

               args.putInt(FirstFragment.ARG_SECTION_NUMBER, position + 1);                      

               fragment.setArguments(args); 

              break; 

              case 1: 

                fragment = new SecondFragment(); 

                args = new Bundle(); 

                args.putInt(SecondFragment.ARG_SECTION_NUMBER, position + 1); 

                    fragment.setArguments(args); 

                    break; 

              case 2: 

                fragment = new ThirdFragment(); 

                args = new Bundle(); 

                args.putInt(ThirdFragment.ARG_SECTION_NUMBER, position + 1); 

                fragment.setArguments(args); 

              break; 

            } 

            return fragment; 

        } 

9.The app is ready to run. 

 
TabsAndSwipe app running on your device 

 
 Think about your own application that combines the various multi-window application 

design features discussed above. Create a prototype of this app and configure its user interface. 
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Laboratory 13-14. 

  

BuildingBlocks or elements 

for building the interface 
 
The purpose of the laboratory work: 

Learning the basics of developing mobile app interfaces 

Task of laboratory work: 

    To study the interface elements 

    Learn how to place elements and change their properties in a practical way 

    Develop a prototype of your own application interface 

The AndroidIDE development environment opens up a wide range of ready-to-use 

elements for creating outstanding applications. 

Button consists of text and / or images that let the user know what will happen if they 

click on this button. It is important to remember that people are naturally used to interacting with 

objects, so the background of the button is absolutely not required. 

 
Button-image 

 
Button-text 

Text fields (TextFields) 

Text fields allow the user to enter text in applications. They can be single-line or multi-

line. One touch of the text field places the cursor on the input field and automatically displays 

the keyboard. In addition to typing on the keyboard, text boxes allow you to select text (cut, 

copy, paste). Searching for word completion options helps you spell words and makes it easier to 

find contacts in the list. 
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Text fields, search for contacts 

 

 
Text selection 

 

The sliders and the sliders (Seek Bars and Sliders) 

Interactive sliders allow you to select a value from a continuous or discrete range of 

values by moving the slider. The lowest value is on the left, the highest value is on the right. 

Sliders in light and dark themes. 

 
Sliders in light and dark themes 
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The interactive nature of the slider makes it convenient for settings that reflect intensity 

levels, such as volume, brightness, or color saturation. 

For example, the volume level can be adjusted using the buttons on the device body or by 

using a finger gesture on the screen. 

 
Sound setting 

Progress bars and activities (Progress&Activity) 

Progress bars and activity indicators signal users about a long-term action that is taking 

place at a given time, which means that the user must wait for the process to complete for some 

time. 

 
The process of downloading the app 

 
   1. Create a line in the application on the main page that displays the address of the site where 

the image was uploaded, and a button to go to this site. 

    2.Think about the interface of your own app. What controls can it contain? Try to put its 

interface into practice. 
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Laboratory 15.  
 

Marketing and publishing 

apps on Google Play 
 

Log in to Google with your account or create a new Google account. 

Follow the link https://play.google.com/apps/publish/signup/ on Google Play for subsequent 

registration of the developer account. 

 
Be sure to review and accept the terms of the SOFTWARE distribution Agreement via 

Google Play. 

Pay $ 25 as a registration fee using Google Wallet. If you don't have a Google Wallet 

account yet, it can be quickly created during the registration process. 

https://play.google.com/apps/publish/signup/


Development mobile application 

 
After paying the registration fee, you will receive a confirmation email to the specified 

email address. Please note that payment processing may take up to 48 hours. However, at this 

time, you can prepare the app's apk file and related materials for publication. 

In the new window, enter your developer account information, including your name, 

email address, and phone number. 

After performing all the above actions, you will be taken to the developer Console, where 

you can publish and configure your applications. 

Let's add a new app. 

 
Select the default language and enter data about the software product: 

 

Enter the app name; 

 

Enter a concise description of the app; 

 

Google Play allows you to automatically translate the app description to other languages. 

Don't forget to choose the languages to translate, keeping in mind the countries in which your 

app will be distributed. 
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After entering the text information, you can start to download your graphic images. You 

need to prepare at least two screenshots. You can upload up to eight screenshots for each device 

type. 

 
Also, be sure to download a high-resolution icon. Specifications: 512 x 512 pixels, 32-bit 

PNG with alpha channel; maximum size 1024 KB. 
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In addition, you can add a link to a promotional video of the application. 

Specify the application properties. Select the app type, category, and age restrictions. 

Click the Prices and distribution tab. 

Decide whether your app will be paid or free. If you decide to set a price for the app, you 

need to set up a merchant account. 

 
Specify the price of the app. You can set prices for other countries manually or 

automatically convert the default price according to the current exchange rate and tax rates. 

Select the countries where your app will be available. 

 

All you have to do is download the app's apk file, get a license key to protect your apps 

from unauthorized distribution, and click the Publish button. 

Create an icon that connects users to your products using Google Play Badge Generator. 

(http://developer.android.com/distribute/googleplay/promote/badges.html) 

 
 

http://developer.android.com/distribute/googleplay/promote/badges.html
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Issues of the current control: 
1. What is an Android platform device? 

2. What is the Android SDK? 

3. What are the main development tools for Android? 

4. What are the features and disadvantages of Android emulators? 

5. Which version of the platform is currently popular? 

6. What are the main types of Android apps? 

7. How is Android apps secured? 

9. Which is the additional architecture? 

10. Specify the main components. 

11. What does the additional Manifesto mean? 

12. What are resources? 

13. How do I allocate additional resources from code? 

14. Give the concept of visual interface design. 

15. Graphic design and user design? 

16. What is visual information design? 

17. Building blocks of visual interface design? 

18. Specify the controls and navigation design. 

19. What controls do command controls have? 

20. What are the selection controls? 

21. Which elements of input are there? 

22. What picture controls are there? 

23. Recommendations for designing a GUI for Android? 

24. Android Guideline developer suggestions? 

25. Interface overview? 

26. Fonts, scaling. 

27. Name the main types of dialog boxes. Where are they used? 

28. Give the concept of Multithreaded applications. 

29. How does the dialog with Windows work? 

30. The use of the Dialog class? 

31. What are notifications (comments)? 

32. Draw a prototype of your app that consists of several active elements. 

33. Features of smartphones? 

34. Sensor (touch) control? 

35. Product recognition. 

36. How do I work with multimedia? 

37. Using the installed camera. 

38. Interaction with the settlement systems. 

39. Other sensors and sensors? 

40. How do I use libraries? 

41. What groups of libraries can be divided? 

42. How do I add libraries? 

43. How does it complete the library from the first code? 

44. What famous libraries exist? 

45. Tell us about the Android Support Library. 

46. What libraries exist? 

47. What special libraries exist? 

48. Name the application libraries. 

49. How to ensure the safety of connected libraries? 

50. How do I work with databases, graphics and animations? 

51. What are the basics of working with databases, SQLite? 

52. How is Animation provided? 
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53. The animation of the user interface components? 

54. Give the concept of 2D and 3D graphics. 

55. What are graphic forms? 

56. What is OpenGL? 

57. What are the main provisions of gaming apps for smartphones? 

 

Test 

1. The Android platform is based on the operating system: 

a) Linux 

b) MAC 

c) Unix 

d) Windows CE 

e) Windows XP 

2. The architecture of the Android platform consists of: 

 

a) Applications, application framework, libraries, Android runtime, Linux kernel. 

b) Applications, libraries, library framework, Android runtime, Linux kernel. 

c) Applications, phone Manager, libraries, Android runtime. 

d) Applications, phone Manager, libraries, Linux kernel. 

e) Phone Manager, libraries, Android runtime, Linux kernel. 

3. The basic unit of the Android app's graphical interface is: 

 

a) None of the following. 

b) Interactive elements on the screen. 

c) Layout and Drawing. 

d) View and Viewgroups. 

e) Widgets. 

4. What is the name of the Java virtual machine of the Android platform: 

 

a) .NET Framework 

b) Dalvik 

c) Forth Virtual Machine 

d) Juke Virtual Machine 

e) Parrot Virtual Machine 

5. What is the APK format? 

 

a) Android content file. 

b) Android data file. 

c) Android package kit. 

d) Android resource file. 

e) None of the above. 

6. Layout resource files must be placed in a folder: 

 

a) /res/ 

b) /res/anim 

c) /res/drawable 

d) /res/jpg 

e) /res/layout 

7. In the assets directory, data is placed in the format: 

 

 

a) ASCII 
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b) DOS 

c) FAT 

d) JPEG 

e) raw file 

8. An empty process should not have: 

 

a) The active components of the application. 

b) The active processes. 

c) Active services. 

d) Occupy memory. 

e) Any resource. 

9. The bmgr tool is used for: 

 

a) Getting a backup copy of the app. 

b) Recovery operation. 

c) Destruction of archived data for a specific application. 

d) All of the above. 

10. What statements are true about services and streams? 

 

a) The service runs in a separate thread. 

b) You can create multiple instances for a stream, but not for a service. 

c) The service cannot use threads to perform tasks. 

11. If you want the system to run the service indefinitely, restarting it when it is destroyed, then 

use: 

 

a) START_NOT_STICKY 

b) START_REDELIVER_INTENT 

c) START_STICKY 

d) START_SERVICE_INDEFINITELY 

12. If you try to access a table column that doesn't exist, then there will be an exception: 

 

a) NullPointerException 

b) illegalArgumentException 

c) ArrayIndexOutOfBoundsException 

d) SQLException 

13. The maximum number of addresses returned by the getFromLocationName () method can be: 

 

a) Two 

b) Three 

c) Four 

d) Five 

14. The startForeground () and stopForeground () methods were introduced in the level API: 

a) 2.0 

b) 3.0 

c) 1.5 

d) 2.2 

15. Checking the presence of audio effects is performed using the method: 

a) isCheckable () 

b) isAvailable () 

c) isValuable () 

d) isCaview () 

16. Applications that require filtering by screen size can use attributes: 
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a) <supportmultiple-screens> 

b) <supports-screens> 

c) <supportall-screens> 

d) <supportevery-screen> 

17. The Android platform is licensed: 

 

a) GNU's GPL 

b) ASL2.0 

c) OSS 

d) Sourceforge 

18. Who owns the Android platform? 

a) Oracle Technology 

b) Dalvik 

c) Open Handset Alliance 

d) Google 

19. What is not one of the three main components of an APK? 

a) Dalvik executable code. 

b) Resources. 

c) Native Libraries 

d) Webkit 

20. What is the name of the program that converts the Dalvik virtual machine's bytecode to 

bytecode in Java? 

a) Android interpreter compiler (AIC) 

b) Dalvik Converter 

c) The Dex Compiler 

d) Mobile interpreting compiler (MIC) 

21. What is contained in the manifest xml file? 

a) Permissions that the app requires. 

b) List of strings used in the application. 

c) Source code. 

d) All other options. 

22. What command can't be executed by the Android network speed emulation function? 

a) network speed gsm 

b) network speed 14.4 80 

c) network speed 3g 

d) network speed edge 

23. Which of the following statements is true for Traceview? 
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a) Displays a graphical log of the task execution. 

b) Displays the memory usage and release history graphically. 

c) Displays the call stack graphically. 

d) Shows graphically the state of the hierarchy UI. 

24. Which configuration file contains permission to use GPS? 

 

a) Layout file 

b) Manifest file 

c) Source file 

d) Property file 

25. Which of the following methods is correct for adding permissions to an app? 

 

a) Adding the <uses-permission> tag to the <manifest> tag of the AndroidManifest file. 

xml. 

b) Adding the <add-permission> tag to the <manifest> tag of the AndroidManifest file. xml. 

c) Adding the <uses-permission> tag to the <application> tag of the AndroidManifest file. 

xml. 

d) Adding the <permission> tag to the <application> tag of the AndroidManifest file. xml. 

26. Where is the best place to place a text file in the application that is used for reading as a 

resource? 

 

a) res/anim 

b) res/files 

c) res/raw 

d) res/values 

27. What of the following can't be said about the DefaultHttpClient class? 

 

a) It supports HTTPS. 

b) It is only supported on Android versions 2.2 and older. 

c) This is the default Android implementation of the HTTP client. 

d) It supports streaming downloads and uploads. 

28. The DalvikVM core libraries are an integral part of: 

 

a) Java ME 

b) Java SE 

c) Java EE 

d) JAX-WS 

29. Which method should I override to use the Android menu system? 

 

a) onCreateOptionsMenu () 

b) onCreateMenu () 

c) onMenuCreated () 

d) onCreateContextMenu () 

30. What activity method is used to get a link to an Android view using the ID attribute of an 

XML resource? 

 

a) findViewByReference (int id); 

b) findViewById (int id) 

c) retrievesourcebyid (int id) 

d) findViewById (String id) 

31. Which of the following is not an Android component? 
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a) Service 

b) Activity 

c) Layout 

d) Content Provider 

32. During the Activity lifecycle, which first callback method is called by the system? 

 

a) onStop () 

b) onStart () 

c) onCreate () 

d) onRestore () 

33. What configuration file contains the authorization for the use of the Internet? 

 

a) Layout file 

b) Property file 

c) Java source file 

d) Manifest file 

34. What does the following code do:  

Intent intent = new Intent (FirstActivity. this, SecondActivity. class); 

 

a) Creates a hidden intent. 

b) Creates an implicit intent. 

c) Creates an explicit intent. 

d) Starts the activity. 

35. Which of the following is not true for Intents? 

 

a) Activates The Activity. 

b) Activates The Service. 

c) Activates the Broadcast receiver. 

d) Activates the SQLite DB Connection. 

36. What name is not appropriate for the Android resource file? 

 

a) mylayout. xml 

b) myLayout. xml 

c) my_layout. xml 

d) mylayout1.xml 

37. Which of the following cannot be specified as the process state? 

 

a) Non-visible 

b) Visible 

c) Foreground 

d) Background 

38. What is the name of the folder containing the R. java file? 

 

a) src 

b) res 

c) bin 

d) gen 

39. The Android platform is based on the language: 

 

a) C 

 

b) C++ 
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c) VC++ 

d) Java 

40. Android does not support the following format: 

 

a) MP4 

b) MPEG 

c) AVI 

d) MIDI 

41. Android supports the following options: 

 

a) Multitasking 

b) Bluetooth 

c) Video calling 

d) All of the above 

42. Which company developed Android? 

 

a) Apple 

b) Google 

c) Android Inc. 

d) Nokia 

43. What Android package is used for working with date/time? 

 

a) view 

b) test 

c) util 

d) text 

44. What does ANR mean? 

 

a) Application not Recognized. 

b) Android not Recognized. 

c) Application not Responding. 

d) None of the above. 

45. For the Android menu, the alphabetic shortcuts mode can be enabled using the method: 

 

a) setup () 

b) setQwertyMode () 

c) setContent () 

d) setGroupCheckable () 

46. The _ _ _ _ _ _ _ attribute automatically uppercase the first letter of the input text. 

 

a) android:autoText 

b) android:capitalize 

c) android: digits 

d) android: singleLine 

47. How does the APK stand for? 

 

a) Application package set 

b) Application package file 

c) Android package kit  

d) Android package file 

48. Which folder contains the Java source code for the application? 
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a) res/ 

b) assets/ 

c) src/ 

d) bin/ 

49. How it stands. dex? 

 

a) Dalvik expansion 

b) Dalvik extension 

c) Dalvik executables 

d) None of the above 

50. Android provides several standard themes specified in: 

 

a) R. style 

b) X. style 

c) manifest. xml 

d) application 

№ Answers № Answers № Answers № Answers № Answers 

1.  A 11.  С 21.  C 31.  D 41.  A 

2.  A 12.  B 22.  C 32.  E 42.  D 

3.  A 13.  C 23.  E 33.  C 43.  D 

4.  B 14.  А 24.  E 34.  C 44.  E 

5.  C 15.  Е 25.  D 35.  D 45.  E 

6.  А 16.  С 26.  C 36.  D 46.  C 

7.  C 17.  Е 27.  D 37.  A 47.  C 

8.  E 18.  D 28.  A 38.  A 48.  D 

9.  A 19.  А 29.  E 39.  A 49.  D 

10.  С 20.  А 30.  D 40.  E 50.  A 
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